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Coast Guard Polar Security Cutter (Polar Icebreaker) Program
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the ships that the government purchases and ther
i nt o tohre gsohviepr n mman a pe maynista MMMhrego GEEpmBagt am
management costs ar e prnoccuwrdeesdgnto hetib@et wiereast P @t
$95Mi Il I i on and $940 milproanyrcamdmte irehitmeR$IC est i m;
program i s ambout $2.95 billio

ThRS@rogram has r$%l,el 34.d6 amitloltiad n o(fn . per.o c uarbeonuet n t$
fundihmgpugh, FiYROI1lLdi ng $300 miNalvigoeshppbui dddnghr c
account in FYZIthle7 Comdt p¥Goplods.ed FY2020 budget re

milliinoprocur efmemtt faanRIS@Q gprogramt hehiPSKKE i s enoug
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contract with opti omps odanhrea ;sbhleopchke rb utyo ccoonnttriancute tpc
at | east psomefamdadtdiraP $§ 6 ep rtolgrraaug h &t tseh i wébwy | di ng
accotuemdchni cal, schedul e, aamwhceotshte rr itsok pirno ctuhree PhS
medi um pol ar i cebreakers to a common basic desic

Congressional Research Service



Coast Guard Polar Security Cutter (Polar Icebreaker) Program

"O0Ul OuU
I o T S G o o I U O o A Y N 1 PO PSP P PP PPPR 1
== N o G o N A o L I X o PO PSP PPPR 1
Mi ssions of U. S.... R.o.l.ar...l.cebur.eakeur.s......1l
Statutory Duwti.es..and. . .Mi.S.S.0.0 .. 1
Mul ti ple Missions..(.Not.. .Just..l.cebr.eak2 ng)
Pol ar (Not Jusit..Ar.ct.i.cl)..OQOp.er.at.i.o.ns....z2
Current U.S. .Rol.ar..l.cebr.eaker.s.... 3
Required Numbers of..U..S.... Ral.ar..l.ccebr.e8kers
Coast Guard Pol ar Sec.ur.i.ty...Cutt.er..(.PS.8) Progr a
(O R Y T N PP PPRPPR 3
Progr am. . Name. e e 4
Coast -Nsauvay dl nt egrated .Rr.o.gr.am..Qf.f.i.ce.4(1 PO)
Parent Desi.g.n. .. Appr.aach. ..., 4
Program .S.c.hedUl o A
Procur ement .S et 4
Program. FE Ll i .0 ieeer e e e e e e e e e eeesreenneennnes 4
CONT T @ Ctid AWA Lo e e 5
ST I T o T B = = 0 o T o PO PSP P PP PP PPPPPPPPPN 5
I SSUES [ O 00 S St ierrie e eeesree e e e e e e e e snnnnen i
FY2020 Fldi G remee sttt e e me e e e e e e e 7
Contract with Options..v.s...Bl.ock.. . Buy..Cdntract
Funding Coast Guard Po& a®hipkebilkdkegsfAtbhowrutgh
Technical, Schedul e, a.nd...Cco.s.t.....Ri.s.k....f.ax1l PSC Pro
Common Design for Heavy a.nd..Medi.um..Rol2ar | cebr
Shelretrm Bridge to One or ..Mar.e..New..Rol.d44 | cebr ec
Overview: Twa..Ba.s.i.C..Opt.i.0.0.S ... 14
Coast Guard Plan is to .Fur.t.her. . . Ext.e@8 Life of
Anot her Option: Char.t.er.i.ng..an..l.ccehr.@d88ker
Legislative Act..vid. .ty .06 .  EY.20.20 . .. 20

Summary of Appropriation Ac.t..an..on.EY2M20 Fund

%Dl UUI U

Fi
Fi
Fi

Fi
Fi
Fi

gure 1. Rendering o.f..MT..Hal.t.er...Des..gn6 for PSC
gureder.i nRgenof VT Hal.t.eur...Des..g.n..f.or..RS.6
(o RV N IR VA I o TP T TP POPPPPPI 18
gulRolAaranBIDd @ r....S . e 23
U2 RO AA [ S B B e 24
O U-B I @ B L e a e e e e e e 25

Congressional Research Service



Coast Guard Polar Security Cutter (Polar Icebreaker) Program

SEEOI U
Table 1. Summary of Congressional Appr.@®riati ons
Tabllee. ACoast Guard .and..NSE..Ral.ar..Shi.p.s..26

Tablle. BMagjborre alkcer s of t he Wo.ur.l.d..as..of..M&B8yY 1, 2017
Tabllee. GFunding for Acquisition d&fy202Ww Pol ar | ceb

BUO(QGE TS SSIUMMIG... .ottt reer s e e e e e e e e s e e e e e e e e e e e e ememsessssreernnnes 44
Tabl2ze. GFunding in Procurement, Constructi on, and
FY2O0FLY32 02 0 Bl g .8 Sttt semmmn e 45

xx] OEPRI U

Appendi x A. Current U.S. Pol ar...l.c.ehr.eakR€rs and F
Appendi x B. Required Number.s..of.. U..S.... R@l7ar 1l cebr
Appendi x C. PSC..Rr.ogr.am.FEundi.ng................ 44
Appendi x D. Fundi ng..Lexv.el..i.n. . RC&lL..ACC.OUMDL
Appendi x E. Great...Lakes..l.cebhr.eakeur.s......53

" OOUEEDU

Aut hor I O T o T O 10 1= YO0 O R o 10 o TP 56

Congressional Research Service



Coast Guard Polar Security Cutter (Polar Icebreaker) Program
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This report provides backgroundei iPfodramatSiecmurandqg
(PSC) Pt bQ@oraasmt GGwarogram for acqui ThegP8€w pol ar

program has received a total )ofi mblprodBciurée mentl ifow
throughTR¥2Cb>8&t pGowpowded FY2020 budget requests
procurement funding for the PBZ0D0 ogmragr,amhi ch i
management costs

The issue for Congr ests, iosr tvhneedoMnieyr SHErg2t@ipMT ov e, 1 ¢
procur e merndq U aighfdS fhagp r,o garnadm mor e generally, whett
reject, or moddofvye pthhheh r C gparsotc uGu anrgd n@avn pwe 1 i ce b
decisions on tiCoasisSueardof lud cdaeh igCeocalis g & iiudamedyt s ,

to perform its polar missions, and the U.S. shipfg

For a brief discussGroamatoflLdlhbheAfCpaal GalEermpna,r ad ee
CRS repoaagquwiasfietrgspmearpaolse cutter stAhot heheCRBast G
report provides an rcevaertviingw?tof tvheer iAcowd iicssues
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The permanent tshhhae u€C eal thpaGiu dadrdyd) . d3did.e $ at e s

t hat ambhgnagshhee rCo a qte mplhaarsdide kmalldlem,) est abl i sh, m
and operate, with due regard to the requirement s
reakinganndcriéscuesfacilities for the promoti
seas ahdtwatbesjsubpdc,carnfifpinr danthet &Jnited ¢

nati onal agreement s, dievebopakiesg aba cishi t ime
and over waters other than the hdgh seas

I n addition, Section 888(a)HOR. Ph@D-FHDBfel and Sec.!
Novemb2b®2Hh,e | aw that established the Depart men:
transferred the Coast Guard frédmetbefDepar thent
speamifsisd ons for(totheefonmst esGutad@@u @#arldst ahet €oy

mi ssjoinsdl udingi ¢tcbheop@#sat ooansf

1 CRS Report R4256TCoast Guard Cutter Procurement: Background and Issues for Congrg&onald O'Rourke
2 CRS Report R4115% hangesi the Arctic: Background and Issues for Congres®rdinated by Ronald O'Rourtke

314 U.S.C. 102(4) and 102(5), respectively. This statute was previously 14 U.S.C. 2; it was renumbered as 14 U.S.C.
102 by Section 103 of tHerank LoBiondo Coast Guard gworization Act of 201&S. 140P.L. 115282 of December
4, 2018). (Title I ofP.L. 115282 consisting of Sections 1024, specified a general reorganization of Title 14.)

4The 11 missions set forth in Section 888(a) are marine safety; search and rescue; aidstimnnévigg marine
resources (fisheries law enforcement); marine environmental protection; ice operations; ports, waterways and coastal
security; drug interdiction; migrant interdiction; defense readiness; other law enforcement.
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The Coa®t pularddmebrsebakpdg hayeakiul ti nfit haiton cut
condwucvtari ebypeo il dtodhvasnm é u dtoeseat nt udda hlegaa €tr s by
Guak dgeper pctustetlUe ISs . pol ar conduepedat nohsarge part

Gua® dpol ar s uwcmpPofetatklee sCewast Swuatr dT breglodns §sBons.
poliacrebreakers can be summarized as foll ows:

f conducting and supporting scientific researc

T defending U.S. sovereignty U.mBrtelseenkrecti c by |
i W.S. territbeinégwahbhpers in

T defending other U.S. interests iim polar regi
waters thheaUeSwiékhechusi ve economic zone ( EI

f monitoring sea traffic in the Arctic, i ncl udi
and

T condgcoiher typical Coast Guard missions (su
enf orcement , and protection of marine resour
territorial wdters north of Al aska.

/| OOEUwp- OU0w) UU0w UEUPEAwW. xI UEUPOOU
e

The Coa&t |l Gugedi cebreakers ar called polar icel
because they perform missions i rsupmihaht itohnealAr ct i ¢
Science Foundation (bM3HMH) prodsaea dahgti @amtsii gint if @ £ ainn
portion of U.S. pol ar icebreaker operations.

Supporting NSF r efseau spdesrifoorm tmh enmgAn g hrcatl 8 €ido n
Operati on (Do Fboreeeazlke t hg@acgh s tashemogpl vy

MdMur do Stati on, the | arge U. S. Antarctic resear
Sound, near thtee ROsastl c@WPdBrhd I, S thahtee sC @ahsatn | Guar d
currently operati otiisagde rhdksavtyhtehsep havihmnebeeakehe
sout hern hemibgph&riegstummern]ear Antarctica in ord

Mur do Station. When RdlearmeStsaras [tisn d8enaldelc&] t
order to compl etpe eprairtei dal fmai nthen aairexxd &ODFE m
y dieeckacktto Antarcticall nancertmse ody dlhe rmapxe antus
ickness of the ice to be broken, t he annual M c
eatest icebgeakongUcB8alpolar icebreakers, thol
s own significant icebreakiThmg Chadt m@gaemdf or

5 Cutters are commissionébast Guard vessels greater than 65 feet in length.

6 For a list of the 11 missions, see footnétdhe two statutory missions not supported by polar ice operations are

illegal drug interdiction and undocumented migrant interdiction. (Department of Homeland Sé&wlatyicebreaking

Recapialization Project Mission Need Statement, Version dpproved by DHS June 28, 2013, p. 10.)

‘"This passage, beginning with fAThe roles of. .., 0 originatec
transferred by the Government Accountability Office (GAO) with minor changésternment Accountability

Office, Coast Guard[:]Efforts tddentify Arctic Requirements Are Ongoing, but More Communication about Agency

Planning Efforts Would Be Benefici@AO-10-870, September 2010, 53.

SNyxoLyno Cangemi, fCoast Guard | cebreaker Crew Compl etes S
Domain Depends [ si c] DdIDS (Beferse Yisud imformagiion DiattibutioneSysite@ijtobed

19, 2018.
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pol ar i Hde@fF wsplard,somesat obnatsti me ikh nédeedrchic
activities and performing other operations.

Al t hough diomiamrds kiehg scl i mate change, observers g
devel opment wil|l not eliminate the need for U.S.
i ncreasenmdemands f orditnh enmhefthEneenit awi i ket heé her e ar
signif-comaed arceas i n theni molodirMmenod gairo nisc,e acnodu ldd |
coming years to in eased commer piealats ing, @rsuiwg
as increased explo ti omMrfcéiaicctoii Vi tainels ot hatr ¢ @ slod
increased | evel o] suppopticblraml posiaceecweht enke
froeean actually t f | PQheaarvgei nsgo mec ea ncoaumnd i toi ons i n A
have made the McMurdo resuppl yY mission more hal

r
P a
S
S

The Coa&t sGuate@egy document for the Arctic r
firfThe United St at eisc enburseta khianvge caadpeagbuialtiet y t o s
fundament al understandi mgndfithaée Natgoonmasd
a strategic investment in icebreaking capab
| o4eg aH.

~»WOoOopo o

c
gi f
ppor
at sc

il )

"UuUul OUw40206w/ OOEUwW( EI EUI EOI UU

The operational U.S. polar icebreaking fleet cur
Pol arn @malr one medi Hepadollmra ®daiethit e®tkiees Coast Guar
has a secon drheakkeeya Pol eaay Beewever, suffered an el
in June 2010 and has bPeoelnarn cBwahpeere aE@awad | s sl nicee t
1976 and 1978, respectively, and grarncerwel | b €
l' i ves. The sCoRssitrages@@asource of &Sphae Pantrs for
operational

For additional background information on current
sefeppendi x A

11 gUPUI Ew- UOET UUwOIl w46206w/ OOEUW( ET EUI |
For background information on redppeadi RuBber s ¢

"OEUUwW&UEUEwW/ OOEUwW21 EVUUPUawW" U0UI Uwag/ 2

e SC program was imiRY2ZQlexd Hhwdgete sCwhamits sGua@rr,c
e acquihsietei mewotheavy eofl@mlrl dwed ryea&kres sf,r dm rbo w

9 For more on changes in the Arctic due to diminishment of Arctic iceCBSReport R4115% hanges in the Arctic:
Background and Issues for Congressordinated by Ronald O'Routke

10 National Research Counci®plar Icebreakers in a Changing World, An Assessment of U.S. N&adkington,
2007, pp. 67, 14, 63.

11 United States Cast Guard Arctic StrategyWashington, May 2013, p. 35; accessed May 24, 2013, at
http://www.uscg.miléeniorleadershiflOCSICG_Arctic_Strategy.pdf
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acquisition of up to three new medium polar i cetl
construction of the fi286Bhdewakheavy plofltar iseelbi e
/ UOT UEOW- EO]

ThRS@rogram was previously known GCahsantghiengp otlhaer i c
progs amame to the PSC program is intend@®d to cal
pol ar i cebrae avkaerrise tpye roffornm ssi opws jnuesttat i ng t o nat
i cebr BAalktimgugts inow called the PSC progr am, ma ny
C 0 nvenmaeyn cceofnd irmeufeer to it as the polar i cebreak:t
"OEUUuw BFHE( OUI TUEUI Ew/ UOT UEOQw. I 1 PET wep(/ . K

The PSC programoast nGamnayg @&l dn theygraatG d Program Of f i
aim in estl®PWaisshiongperimét theprNawuyemenshédresti ps a:
with the Coast Guard so as to help the Coast Guce
pr oduPeeCs

/ EUI OUw#1 UPT Ow xxUOEEI

The PSC program is using the parent design apprc
based on ahrdeemmgshtelymgasnnmglnth parent design appro
schedul e and ttéreh PPiScCalprroigska m

/ UOT UEQw2ET T EUOI

The PSCd&prsocghreadul e call s f or -ndoentihv eirntnegr vt ahles ,t hate
of the tshifrd#dvYRO2bt, el YM2A0FY2026, respectivel y.

/ UBEUUT 61 B0w” 6UU0
The Coast Guard @amadcNaweyneast icnasttemif hbihen fti o s$ 9 £(
mi | Paotdhe total esti mat ed -sphriopc uR SCadephrivougtroa$®? . @65 t h

bil These ifrngluurdcke t lise cdolsidp;lr wislt d efrfu rgnoi vsehrendmeengtu i p me
(&F)which is equipment for the ships that the go\

shi pbfuord diemcor por aatniglow eir mime ntha pa e@M@Wit t tios t s .
these figurets,comwaadtit pbet!| Ger $t7TH&S . Qi mst | $ minp w
options for the second and third ships that, if
contract to $1,942.8 million (i.e., about $1.9 &
/] UOT UEOwW%UOEDOT

ThRSC prrogaeinv exd5 9mbeb Uipo® ciumf eemedritng t h8r,ough FY201
including $300 mil | i d@n sphriopvbiudieldditnhgr oaucgcho utnhte (Naahviy
DOB budget) and $59.6 mill i &npprocwircend nthracwc®h n

(which is part of the DBDH&]t mewndgeeotf) .HoTmed am¥2 (Bleq

12 See, for exampleBenWe r n e r and Sam LaGrone, ACoast Guard Renames New
Cu t t USN| NewsSeptember 27,2018.ee al so Sydney J. Freedberg Jr ., AWi th F
Pushes I cebreaker As O6Pol ae Ockbec29r2018,y Cutt er , 60 Breaking De

BSee, for exampl e, Calvin Biesecker, ASchultz Expects Firs:
Defense DailyMarch 29, 2019.
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Approprcat { DPneHAJ oRB AL c6BIf1 6Faerbyr L 5, 2daln9) provi de
additional $6PIBErnoigirliaino nt hfrooru ghh g hec Coameé ntGuac ado u
including $20 million for the procurement of | or
i n the Trhreo PrSe&Cm.pr oga a@aimv éhdh sa tthatsalr eof $1, 034. 6 mi l
billion) in procureméhée €Coaddt pGoupbdedgFr YRY201 D u
requests $35 million in procurement fameéing for
PSC pré&Fgrr2a0g2o0v er pmegmamage meAd <chdwmC-&ma

Coast GGUWarr2Zdd 19 budget submission had projected t

pr ocurement funding would be requested for the P

For additional background i nforAmpgermdi nCfundi ncgc
" OOUUBEDE

Oon April 23, 20N&®v,y tlhret eCopraasstte ddwearred§C amr ©gf ame f o
awarded ma | 871 Dfr. iFcheg e-it t mecontract for the detail
construction (DD&C) of the first PSC to VT Halte
by Singapore Technologies (ST) Engineering. VT F
teams t hdatf cwro mplee ePD&Beconhhenct wo Boldldiemgem eport

Shipyards of Lockport, Louisianaf ®hdladpaphhnar ¢
Fi ncaMariierret/toef Maarriindee,t t e, WI .

The first PSCcomsstsrchetdiuderdi mno2®23iand be del iv

DD&C contract includes fin®ncial incentives for
The DD&C contract includes options for building
exercised, thentotalt wauled ohctlase to $1, 942.38
billion). The figures of $745.9 n8 |ld¢dodms;antdh &y, d
not include thduacmstshefd gagwe pmeeant ( GFE), which |
that the government purchases and then provides
ship, Oor gov-manmgaemept ogoains.

21T Dxw#1 UDT O

Fi gadamii gas mdwroe nd®orfi n/gl GHadletseirgn Thea rtered érSiCn g s

suggest t hmaty ntcharddeniggmt hernet tsihmdg st,é daa pokeengtedbriyleir

two azimuthing (i.e.,AswApyrRiBingp1l1podpgeespr opplst
Halt edefisBgsmed on an evolution from a mature offs

constructoimpmanyThe working with TedhmNewo®y |l Aasnegi
LAhAs the sb9p designer.

14 fMississippiShipyardGets $746MContract forlcebreaker Associated Pres#\pril 23,2019.

See Naval Sea Systems Command, AfPol ar Security Cutter Con!
Capabilities, o April 23, 2019; Depart ment -03¢l19)samh ens e, iCon
LaGrone, AVT HuailltcerNewarCmeas tt USNBalewdApril 23e2019;eMaria drmental,

AU. S. Orders First heavy | cebreaking Vessel in Decades, as

23, 2019; AMi ssissippi S h i epaykaerrd, 0G eA sss o05c7i 4a6tMe dC oPrt ersasc,t A porri |l c2
17 | ¢ e b r Beterdse Dailyapril 29, 20109.
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Figure 1.Rendering of VT Halter Design for PSC

Source: | | l ustrati on acc o URDATED:VA igalted Marine todBi@ NewiCeast Gaard

Icebreaker 6 US NI News, April 23, 2019, updated Amril 24, 2019
artistdés rendering of VT Halter Marineds winning bid for
Marine image usedith permission 6

Figure 2. Rendering of VT Halter Design for PSC

Source: lllustration posted by Robert A. Socha, Senior Vice President, VT Halter Madnessed May 6, 2019,
at: https://www.linkedin.com/feed/update/urn:li:activity:6526621529113976832
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One issue for Congress is whetheBFtv@0approve, re
procurememtquesd®iSCeo pr.obdenami dering this issue, Co
consider, among other things, whet her the Coast
propoosidnagcht year in the program, and whether the
PSCs should bkeedatedred or acce

As noted earlier, the $35 million in procurement

the PSC program for FY20280 kFY¥YI@W@upmegbamover tt
managemeAs shdwubmCEBme Coadst FGU2a0r1ld9 budget submiss

projected that a total of $125 million in procur
program jns&tEygeé8vi cgashatGuard had projected reqlt
million, another $90 million or so for other c¢co-:s

(LLTM) for tAre ApprciolndlPSC2019, press report stat

The Coast Gu ar d dbuwgetf reqeestaof $35y neillion for 2t @ heavy

icebreaker is insufficient for the purchase of ldegd time materials to maintain the

program schedule, Rep. Lou Correa@alif.) said April 9th in his opening remarks at a

House Homeland Security Transtation and Maritime Security Subcommittee hearing

with the heads of the Coast Guard and Transportation Security Administration. Correa,

chairman of the subcommittee, was referring to the advance purchase of materials for the

second Polar Security Cuttd?$C). The Coast Guard is expected to award a contract for

the detailed design and construction of the first PSC within a month and already has the

funding. House staffers say the Coast Guard has told them it needs $100 million for long

lead materialsfote second PSC or the $hipds schedule wildl

Funding the LprTdk Udroeg mémtt hoft he second and third P
i mproved production economies of scale for that
procurceomdhnetofsetcond and third PSCs.

" OOUUEEOwWP D UT GOEDDOGOO QY US O
Anot her potentiia$ wbhbestuukefotroCosmgrassontract with

contract to A qmudtrecth ¢ chira lsidnd ipreReS @ | parmoagiirdaam ff o &
acqubshipg using a coGoasactGwartd oaopde Napgn dfud i th e

idea of instead using a block buy contract to ac
this possibility assahst ( BEPE hieoteohpatgd mwsats froerl eparsoey
omMar ch 2S5ec20i 1o8n F3rlaln ko fL otBhieondo Co asctt Goufé&r2d0 1A8ut(hor
14®. L.-283Af5 December 4, 2018) provides permanent
bl ock buywcbhteaohomigc order quafnrtontty b(aEtCQ) pur ¢
purchases) iorf sicmmmponeategquisition programs. The &
u. S. C. 1137.

Al t howarn aat withsmaptiphe gewanes, fiotr mo pdr atnenas arhor
contr,acatnidngt does not generate tahél bickddbugf sav
contr &otmparednt oacta wiltdc ko paimbyo hado irterdauccte t h e

il c e br e ak eDeferGe® DaityAprilis 20H9.
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gover@méhexi bility regarding whether and when t ¢
what design aondouiin dr etthuerrm drogd goueé st hé omo mvismh e of
covered byThdeNawntmacstused bl ock buy contracts
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Acongressionall yNamtainadmaledAdadegmi2dsl 7o0f Sci ences,
Medi NIArSeEEMeport on @aeuiadgii toinom fampadtl me ficlelbaveiarkge r
(emphasis as in original)

3. Recommendation: USCG should follow an acquisition strategy that includes block
buy contracting with a fixed price incentive fee contract and take other measures to
ensure best value for investment of public funds.

Icebreaker design and construction costs can be clearly defined, and a fixed price incentive
fee construction contract is the most reliable mechanism for controlling costs for a program
of this complexity. This teatique is widely used by the U.S. Navy. To help ensure best
long-term value, the criteria for evaluating shipyard proposals should incorporate explicitly
defined lifecycle cost metrics....

A block buy authority for this program will need to contain spedinguage for economic

order quantity purchases for materials, advanced design, and construction activities. A
block buy contracting program with economic order quantity purchases enables series
construction, motivates competitive bidding, and allows filume purchase and for the
timely acquisition of material with long lead times. It would enable continuous production,
give the program the maximum benefit from the learning curve, and thus reduce labor hours
on subsequent vessels.

If advantage is takerof learning and quantity discounts available through the
recommended block buy contracting acquisition strategy, the average cost per heavy
icebreaker is approximately $791 million, on the basis of the acquisition of four’$hips.

18 Stated more fully, from a congressional perspective, todfiden using block buy contracting include thdidaving:
-- reduced congressional control over y&ayear spending, and tying the hands of future Congresses;

-- reduced flexibility for making changes in Coast Guard acquisition programs in response to unforeseen changes
in strategic or budgetary circwtances (which can cause any needed funding reductions to fall more heavily on
acquisition programs not covered by multiyear contracts);

-- a potential need to shift funding from later fiscal years to earlier fiscal years to fund economic order quantity
(EOQ) purchases (i.e., tipont batch purchases) of components;

-- the risk of having to make penalty payments to shipbuilders if multiyear contracts need to be terminated due to
unavailability of funds needed to the continue the contracts; and

-- the risk hat materials and components purchased for ships to be acquired in future years might go to waste if
those ships are not eventually acquired.

19 SeeCRS Report R4190ultiyear Procurement (MYP) and Blockig Contracting in Defense Acquisition:
Background and Issues for Congrelsg Ronald O'Rourke and Moshe Schwa@RS Report RL3374Navy Littoral
Combat Ship (LCS) Program: Background and Issues fog@ss by Ronald O'RourkeandCRS Report R43546,
Navy John Lewis (TAQO5) Class Oiler Shipbuilding Program: Background and Issues for Condrg$%onald
O'Rourke

20 National Academies of Sciencesydineering, and Medicindivision on Earth and Life Studies and Transportation
ResearchBoarlAc qui si ti on and Operation of P o |, better Repostbmthe a k e r s : Ful
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guestion as to whether that funding woiutld ot her.v
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1 Heaways fundeaboatipe@gh the 5CN account

T Thirhmwpdet he Cwdadss|-cOuds®lopatro(i beat s
about 67% wdér ¢ hpr dowatesd under a Navy contract
farhe cons2btict hembodnhsl WG fRUMds and

prior yeaxpbODngobundi nge construction phase
contract, the Nawgerxthatiricee n¢ maidg2i roncst i on
additional 1®®atSLTNufiumg i mhy .

Subsections (Sa)c,t i(obn) FLY2226 #o8f ( bt ghtedb 6 n a | Defense Auth

H. R. /P2a10nHhfi5Decembrprsti@péOlivé ng:
SEC. 122. Icebreaker vessel.

(a) Authority to procure one polatass heavy icebreakér.

cover letter dated July 11, 2017, pp. 14, 15.

21 Government Acountability OfficeHo me |l and Security Acquisitions[:] Leveragin
DHS6s Progress to | mp GAO/L833PSP rMay 2018,ipo86.Management

22 The somewhat complicated funding history for the ship is as followsClhhea st Guar d6s proposed FY109¢
requested $244 million for the acquisition of an icebreaker. The FY1990 DOD appropriatididsa&((72P.L. 10t

1650f November 21, 1989) provided $329 million for the ship in the SCN account. (See pages 77 and 78 of H.Rept.

101-345 of November 13, 1989.) This figure was then reduced by $4.2 million by a seqaesed out under the

Balanced Budget And Emergency Deficit Control Act of 1985, also known as the GRaidmanHollings Act

(H.J.Res. 37/P.L. 99177 of December 12, 1985). Another $50 million was rescinded by the Dire Emergency

Supplemental Appropriations for Disaster Assistance, Food Stamps, Unemployment Compensation Administration,

and Other Wgent Needs, and Transfers, and Reducing Funds Budgeted for Military Spending Act dfi F90 (

4404P.L. 1023020f May 25, 1990). An additional $59 million for the ship was then appropriated in the FY1992 DOD

Appropriations Act .R. 2521P.L. 102172 of November 26, 1991). Also, an additional $40.4 milliopiacurement

fundingf or t he ship was provided through a Acqisioms of annual ap
Constructionand ImprovementsAC&I ) account(as it was known prior to FY201&pm FY1988 through FY2001.

The resulting net funding for the ship was thus $374.2 million, of which $333.8 million, or 89.2%, was DOD funding,

and $40.4 million, or 10.8%, was Coast Guaracurement funding(Source: Undated Coast Guard information paper

provided to CRS by Coast Guard legislative liaison office, March 3, 2016.)

23 Source: Navy information paper dated August 15, 2017, provided to CRS by Navy Office of Legislative Affairs on
August 23, 2017.
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(1) IN GENERALS There is authorized to be procured for the Coast Guard one polar
class heavy icebreaker vessel.

(2) CONDITION FOR OUFYEAR CONTRACT PAYMENTSO A contract entered into
under paragraph (1) shall provide that any obligation of the United States to make a
payment under the contract for a fiscal year after fiscal year 2018 is subject to the
availability of appropriations or funds for that purposedach later fiscal year.

(b) Limitation on availability of funds for procurement of icebreaker vegs@lene of the

funds authorized to be appropriated by this Act or otherwise made available for the
Department of Defense for any fiscal year that are ligted as of the date of the
enactment of this Act may be obligated or expended for the procurement of an icebreaker
vessel other than the one petdass heavy icebreaker vessel authorized to be procured
under subsection (a)(1).

(c) Contracting authoritg

(1) COAST GUARD®S If funds are appropriated to the department in which the Coast
Guard is operating to carry out subsection (a)(1), the head of contracting activity for the
Coast Guard shall be responsible for contracting actions carried out usingisdsh f

(2) NAVY.0 If funds are appropriated to the Department of Defense to carry out
subsection (a)(1), the head of contracting activity for the Navy, Naval Sea Systems
Command shall be responsible for contracting actions carried out using such funds.

(3) INTERAGENCY ACQUISITIONS Notwithstanding paragraphs (1) and (2), the head

of contracting activity for the Coast Guard or head of contracting activity for the Navy,
Naval Sea Systems Command (as the case may be) may authorize interagency acquisitions
that ae within the authority of such head of contracting actitfity.

gardi ng tSkee td omf elR2RepdU0ethd Hov € mbem. R,.
PO L.9KB1Ethees foll owi ng:

Icebreaker vessel (sec. 122)

The House bill contained provisions (sec. 1223,1&nd 1012) that would authorize the
Secretary of the Navy to act as a general agent for the Secretary of the Department in which
the Coast Guard is operating and enter into a contract for icebreaker vessels; prohibit funds
for the Department of Defens® being used for the procurement of an icebreaker vessel,
and amend section 2218 of title 10, United States Code, to authorize funds associated with
the National Defense Sealift Fund for the construction of icebreaker vessels.

The Senate amendment contd a similar provision (sec. 1048).

The Senate recedes with an amendment that would authorize oneclpstaheavy
icebreaker vessel, prohibit funds for the Department of Defense from being used for the
procurement of an icebreaker vessel other thamwti@gpolarclass heavy icebreaker vessel,
clarify contracting authorities, and require a Comptroller General report.

The conferees recognize the national importance of recapitalizing the U.S. icebreaker fleet
and the extraordinary circumstances that néeded use of Department of Defense
funding to procure the first polalass heavy icebreaker, as partially provided in the
Department of Defense Appropriations Act for Fiscal Year 2017. Accordingly, the
conferees support the authorization of this icebeeakthis Act.

The conferees note the Undersecretary of Management in the Department of Homeland
Security (DHS) serves as the Acquisition Decision Authority for the Polar Icebreaker

24 Section 122 also includes a subsection (d) that requires a GAO aspessing the cost of, and schedule for, the
procurement of new icebreaker
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Program and that this program is governed in accordance with DHS Aiuisit
Management Directive 1001 and Instruction 10211 001.

The conferees believe maintaining clear lines of authority, responsibility, accountability,
and resources with the Secretary and Acquisition Decision Authority of the department in
which the U.SCoast Guard is operating are essential to delivering icebreakers on cost and
schedule.

Accordingly, the conferees believe the Secretary of the Department of Homeland Security
and the Undersecretary of Management in the DHS should be the officials presided
authorities and resources related to the Polar Icebreaker Program.

Therefore, the conferees expect subsequent icebreakers to be authorized by the
congressional committees with jurisdiction over the Coast Guard and funded using Coast
Guard appropriatins. (Pages 76%66)

31 ET GuPEG | EUOT OWEOEwW" OU0w1PUOwWi GUw/ 2
Anot her potential 1 ssuesdloed@aoedg rekssHSIT drheer ns t e
progr amSeptember 2018 GAO report on the PSC pro:

did nothave a sound business case in March 2018, when it established the cost, schedule,
and performance baselines for its heavy polar icebreaker acquisition program, because of
risks in four key areas:

Design.The Coast Guard set program baselines before canduetpreliminary design
review, which puts the program at risk of having an unstable design, thereby increasing the

programdés cost and schedule risks. While setting
review i s consistent w ipdlity, itDsHiBcOrsistent umthr e n t acqui si
acquisition best practices. Based on GAO6s prior

evaluating its policy to better align technical reviews and acquisition decisions.

Technology.The Coast Guard intends to use proven teclgiesofor the program, but did

not conduct a technology readiness assessment to determine the maturity of key

technologies prior to setting baselines. Coast Guard officials indicated such an assessment
was not necessary because the technologies the prptaasto employ have been proven

on other icebreaker ships. However, according to best practices, such technologies can still
pose risks when applied to a different program or operational environment, as in this case.

Without such an assessment, theprogias t ec hni c al ri sk i s underrepres
CostThe | ifecycle cost estimate that informed the
substantially met GAOG6s best -gocumented,ands f or bei ng

accurate, but only partially met best giegs for being credible. The cost estimate did not
guantify the range of possible costs over the entire life of the program. As a result, the cost
estimate was not fully reliable and may underestimate the total funding needed for the

program.
ScheduleeThe Coast Guarddéds planned delivery dates wer
assessment of shipbuilding activities, but rather driven by the potential gap in icebreaking

capabilities once the Coast Gu adrtiedPplaronl y oper at i

Sta® readhes the end of its service life...

GAObs analysis of selected | ead shi
t

for other s
programds estimated construction f

ps
i me o 3 years
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is at risk of not deliveringhe icebreakers when promised and the potential gap in
icebreaking capabilities could widéh.

"O000O0Ow#I1 UBI Owl OUw' Il EYAaWEOEwW, | EBPUOW/ O
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in original)

2. Recommendation: The United States Congress should fund the construction of four
polar icebreakers of common dsign that would be owned and operated by the United
States Coast Guard (USCGQG).

The current Department of Homeland Security (DHS) Mission Need Statement

contempl at es a combinati on of medi um and heavy
recommendation is for angle class of polar icebreaker with heavy icebreaking capability.

Proceeding with a single class means that only one design will be needed, which will

provide cost savings. The committee has found that the fourth heavy icebreaker could be

built for a lowe cost than the lead ighof a medium icebreaker class....

The DHS Mission Need Statement contemplated a tot
of two classed three heavy and three medium icebreakers. Details appear in the High

Latitude Mission Analgis Report. The Mission Need Statement indicated that to fulfill its

statutory missions, USCG required three heavy and three medium icebreakers; each vessel

would have a single crew and would homeport in
indicated that fouheavy icebreakers will meet the statutory mission needs gap identified

by DHS for the lowest cost.

4. Finding: In developing its independent concept designs and cost estimates, the
committee determined that the costs estimated by USCG for the heawebreaker are
reasonable. However, the committee believes that the costs of medium icebreakers

25 Government Accountability OfficeCoast Guard Acquisitions[:] Polar Icebreaker Progradeeds to Address Risks
before Committing ResourcegSA0-18-600, summary page.
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identified in the High Latitude Mission Analysis Report are significantly
underestimated...

Although USCG has not yet developed the operational requirerdestsment for a
medium polar icebreaker, the committee was able to apply the known principal
characteristics of the USCG Cutter Healy to estimate the scope of work and cost of a similar
medium icebreaker. The committee estimates that adfirskass mediunicebreaker will

cost approximately $786 million. The fourth ship of the heavy icebreaker series is
estimated to cost $692 million. Designing a meditlass polar icebreaker in a second
shipyard would incur the estimated engineering, design, and plarostgaf $126 million

and would forgo learning from the first three ships; the learning curve would be restarted
with the first medium design. Costs of building the fourth heavy icebreaker would be less
than the costs of designing and building afotlass medium icebreaker.

6. Recommendation: USCG should ensure that the common polar icebreaker design
is scienceready and that one of the ships has full science capability.

Al | four proposed shi psr enoduyl,dd bweh ideabstiwgnleld baes nfiosrcei
effective when one of the four shipsnost likely the fourth is made fully science

capable. Including science readiness in the common polar icebreaker design is the most

costef fective way of fulfilling botsbentfihe USCGds pol
research polar icebreaker needs.... The incremental costs of a se@thgelesign for each

of the four ships ($10 million to $20 million per ship) and of full science capability for one

of the ships at the initial build (an additional $20 ioill to $30 million) are less than the

independent design and build cost of a dedicated research medium icebreaker.... In

briefings at its first meeting, the committee learned that the National Science Foundation

and other agencies do not have budgetspgpa full-time heavy icebreaker access or the

incremental cost of design, even though their science programs may require this capability.

Given the small incremental cost, the committee believes that the science capability cited

above should be included the acquisition costs.

Scienceready design includes critical elements that cannot be retrofittegifestively

into an existing ship and that should be incorporated in the initial design and build. Among
these elements are structural supports, ap@atepinterior and exterior spaces, flexible
accommodation spaces that can embark up to 50 science personnel, a hull design that
accommodates multiple transducers and minimizes bubble sweep while optimizing
icebreaking capability, machinery arrangementsl awise dampening to mitigate
interference with sonar transducers, and weight and stability latitudes to allow installation
of scientific equipment. Such a design will enable any of the ships to be retrofitted for full
science capability in the future,ricessary....

Within the time frame of the recommended build sequence, the United States will require
a sciencecapable polar icebreaker to replace the science capabilitiestdédheuponher
retirement. To fulfill this need, one of the heavy polar feekers would be procured at the
initial build with full science capability; the ability to fulfill other USCG missions would

be retained. The ship would be outfitted with oceanographic overboarding equipment and
instrumentation and facilities comparabl&hathose of modern oceanographic research
vessels. Some basic scientific capability, such as hydrographic mapping sonar, should be
acquired at the time of the build of each ship so that environmental data that are essential
in fulfilling USCG polar missias can be collected.

I f pol i cymapkreorasu rdeecomde rneow medi um pol ar i cebreak
pol ar icebreaker, the same general approach recc

26 National Academies of Sciences, Engineering, and MediElivision on Earth and Life Studies and Transportation
Research Boardicquisition and Operation of Polar IcebreakeFsu | f i | | i ng t hedter Reportiwitm 6 s Needs
cover letter dated July 11, 2017, pp. 8.4
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f ol l[dbawesdecond medi um pol aumipgelbar aikad dradak i F d
the same common design used for the three new he
medi um pol ar icebreaker.

An Aprli2, 2018, phestorkepwrhgstates

As the Coast Guard prepares to review industry foida new heavy polar icebreaker, the
service is keeping its options open for the right number and mix of polar icebreakers it will
need in the future, Adm. Paul Zukunft, fieenr]jcommandant of the Coast Guard, said on
Wednesday [April 11].

TheCoastGar dds program of record is for three h
but Zukunft said the fAjury is still outo wh
is aiming toward building three new heavy icebreakers, but it might make sense just t

keep building these ships, he told reporters at a Defense Writers Group breakfast in
Washington, D.C.

Zukunft said that fAwhen you start | ooking at the
then you need to look at what is the economy of scale wherstgoubuilding heavy
icebreakers, and would it be |l ess expensive to co
He added that the heavy icebreakers provide more capability, and if the price is
faffordabled and in fithe sakersangd@nadsimbyblediyog
end up with one class of heavy icebreakers. o

Building only one class of ships has a number of advantages in terms of maintenance, crew

familiarity, configuration management, and more, he said. A decision on what the future

icebreakef | eet wi | | consi st arfout.s bBistt it hatpdobame yo pteiva
that we want to keep op®dn going forward, 0o Zukunft

~ N
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for an intended omerpiead odf th att e wkenbyeearddh 6t wadn
DecenDe?f o ns e quwertthley, paot ential issue far Congres
potent italmegabpetivnerol afsefteadnofi ntended service |
into service of one or more new heavy polar 1icet
As tesCRBied Byfthe2 Patazl@eegstti cbwsi dgpirng t his ti me
per i Ooéd: would be to furtBRel aelibee adt it ere wweeuwlvd clhee |ti
chafteer.gnd eastehhereebr empkrehaspewhedeowmdls sarhei ps

avail abl enfdorhawlearctaggrabi | i ti es for performing mi

2’Cal vi n BCoass @uartt leeaving Options Open For Future Polar Icebreaker Flegt Bgbense Daily
April 12, 2018. Ellipse as in original.

2TheSpt ember 25, 2017, GAO report on polar icebreakers state
documents,thP ol ar uSttdmnuds service |ife will end between fiscal yea
Accountability Office,Coast Guard: Statusf Polar Icebreaking Fleet Capability and Recapitalization RIGAO-17-

698R, September 25, 2017, p. 6.

29 SeeCRS Testimony TE1001Z0ast Guard Arctic Implementation Capabilitidy Ronald O'Rourke
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i cebr.ealkheer sUni ted States has used bopdl aorf t hese
icebreaking® capacity gaps.
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The Coast Guard pdfantshda ot war sputéifdairms hdeutr lgiknt eech da it d
servickRolla®aedtdads requested funding in its FY2019
ext ensi ofho lworrAlsSptoaermber 25, 2017, GAOstrapesttiba p
foll owing:

While the Coast Guard considered various options to bridge this potential heavy icebreaker
gap, in a January 2017 study the Coast Guard reported that it was planning for a limited
senice life extension of the Polar Star to keep it operational until fiscal year 2025, at an
initial cost estimate of $75 million. However, the Coast Guard has not completed a formal
cost estimate for this effort and we have previously reported that the ifiddnrestimate

may be unrealistic.

The Coast Guarddéds Capital -R02%irelsdesB&@OmilionrPl an f or f i s
of a planned $75 million for polar icebreaker sustainment, which officials reported as being

the rough estimate forthe Polar&r 6 s | i mi t ed <£eastGuadefficials f e ext ensi or
stated that the $75 million rough es-timate is bas
10 year service life extension which was completed in fiscal year 2013. However, in July

2017 we report that the Coast Guard has not completed a cost estimate for this effort,

and that the $75 million estimate may be unrealistic based on the assumptions the Coast

Guard used, such as continuing to use parts from the Polar Sea as has been done in previous

maintenance events.

A July 2018 GAROe rfemlolrawisng:t es

The Coast Guard is planning a SLEP on the Polar Star to keep it operational until the first
and second new heavy polar icebreakers are delivered (planned for 2023 and 2025,
according tacurrent acquisition plans) in order to bridge a potential operational gap. This
approach would allow the Coast Guard to operate a minimum of two heavy icebreakers
once the first polar icebreaker is delivered. The approach would also provide the Coast
Guardwith a selfrescue capabilify the ability for one icebreaker to rescue the other if it
became incapacitated while performing icebreaking operations.

The Coast Guarddéds plan to conduct the Polar Star
level maintenancegsiods may not be feasible given the amount of maintenance already

required on the cutter. The Polar Starés mission
years and reached a low point of 29 pergentell below the target of 41 percénfrom

30 Regarding the first option, the Coast Guandadldition to the work done to extend the service lifeafr Starby

an additional 7 to 10 yearalsomitigated a polar icebreaking capacity gaphe 1970%y putting two of its older
Wind-class icebreaks through a vessel rehabilitation and modernization (VRAM) progi@ee National Research
Council, Polar Icebreakers in a Changing World: An Assessment of U.S. Needs, Washington, 2007, p. 55. See also

Donald L. Canney, fi |l c e brrde,adk ear csc easnsde dhttpléwwldelssg. BiluRa0s 1t 6 , G uaat
webcutterdtebreakers.asp

Regarding the second optiomeae 2005, the National Science Foundation (NSF) has occdgiohattered foreign
polar icebreakets specifically, the Russian icebreaké&nssin andVladimir Ignatyuk and the Swedish icebreaker
Oderd to help perform icebreaking missions in polar watéRegarding the charters Kfasin andOden seeNational
Research CounciRolar Icebreakers in a Changing World: An Assessment of U.S. N&adkington, 2007, pp. 6, 14,
63, 80, 97, 111, and U.S. Coast Guard Research & Development Center and ABS CoPRslétiigebreaker
Options, Paths Forward toedsomplish U.S. Coast Guard Missions and Contribute to Mission Critical National
Science Need#lay 17, 2011, pp. 9, 14))

31 Government Accountability OfficeCoast Guard: Status of Polar Icebreaking Fleet Capability and Recapitalization
Plan, GAO-17-698R, &ptember 25, 2017, pp. 3, 8.
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October 206 to September 2017. Based on mission capable data, we found this is mostly
due to additional time spent in degetel maintenance, which has increased in recent
years from about 6 months in 2015 to more than 8 months in 2017.

Additionally, the Polar Stahas required extensions of about 3 months for its annual dry

dock periodd the period of time when a cutter is removed from the water so that

maintenance can be condudieih 2016 and 2017 to complete required maintenance

activities. These dry docks wereiginally planned to last betweer122 months and 4

months. These extensions also compressed the amount of time that the crew had to prepare

for its annual mission to Antarctica, which, according to members of the Polar Star crew,

placed a large stress the crew, risked the quality of work, and reduced or eliminated the

crewsd planned rest and pemonthdepldymentrBageéhr ati on f or
on our analysis, these delays and extensions are likely to continue as the cutter ages.

Accordingt o Coast Guard officials, the Polar Starés S
the annual dry dock periods by adding an additional 1 or 2 months to the annual dry docks.

However, if the work is unable to be completed during this time frame, it could face t

Coast Guard to miss its commitment to conduct the annual Antarctica mission. Coast Guard

maintenance officials stated that until the Polar Star completes the SLEP, its repairs will

likely continue to get more expensive and time consuming. We will agntim monitor

the Polar Stards SLEP through our annual review o

As we found in July 2017, the Polar Star SLEP effort has a rough order cost estimate of

$75 million, which is based on the reactivation work completed in 2013.41 However, this

estimate may be unrealistic based on assumptions the Coast Guard used, such as that it

would continue to use parts from the Coast Guardbé
Sea, which has been inactive sinceft®010. 42 The C
Pol ar St ar 6s odnte phygical adnditicncohtloeicatter,owmich includes the

hull structure, habitability, major equipment systems, and spare parts avaidalibky

completed in January 2018.43 The material assessment stated that rtfEmpdilable

parts from the Polar Sea have already been removed and installed on the Polar Star. As a

result of the finite parts available from the Polar Sea, the Coast Guard may have to acquire

new parts for the Polar Star that could increase the $lMBmBLEP estimate. The Polar

Stardés recent materi al assessment will/l form the &
overhauled during the SLEP and for a more detailed cost estimate. The Coast Guard

expects the program to reach the obtain phase ofctingisition life cycle by December

2019, at which time the Polar Star could reach the end of its current useful service life

(currently projected to be between 2020 to 2023). This timeline contains risk that the Polar

Star could be rendered inoperable beftre cutter is able to undergo a SLEP.

OO0UT T Uw' xBbDOBEMDEITEWIT EOI U

YIUYDI b

The feasisheddandy ooff tthhee t wod cohpatritoemnrs) (oountel.ipnrd dnaasbeo v
ot her | @wduleda kdeerpse n chi o B b whaestwbmé ® adbor charter at t
of the year when the United States would need it
Ant afrotriec gn pol ar icebreakers are used by their
and may not al waarst éore vahvean |talbd eUnfiotre cc h§t aathes mi ¢
icebreaker were avail able for charter, the poter
depend on the cost of the charter, the sability ¢

32 Government Accountability OfficeCoast Guard Acquisitions[:] Actions Needed to Address Longstanding Portfolio
Management Challenge€A0-18-454, July 2018, pp. 291.
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and how these costs and capabilitiesPobmpare to
St.ar

The Coast Guard stated in July 2016 that

NSF leased the icebreaker KRASIN from Russia from Z00%, ODEN from the
Swedish government from 20@01Q and VLADIMIR IGNATYUK from Russia in 2012

to support the McMurdo resupply mission. All leases were time charters, and crews were
supplied with the leases. As a contingency measure, NSF obtained assurances of assistance
from other vessels in the area, lsums the Chinese flagged [icebreaking] vessel XUE
LONG, in the event they encountered difficulty. They also hired icebreaker captains with
previous McMurdo experience to supplement the crew. NSF acquired these leases through
a RFP process, and had no aasuaes that icebreakers would be available to perform the
mission, or what price would be quoted.

This process came with risks, as there was no way to gauge icebreaker availability until
NSF received responses to their RFP. Additionally, a forBagggedcommercial or state
vessel can become unavailable for a variety of environmental and political reasons. For
example, the Swedish government abruptly terminated their contract during the
spring/summer of 2011, and NSF was left without a platform to cortdutiission. NSF
requested support from CGC [Coast Guard cutter] HEALY, but it was employed in the
Arctic. NSF ultimately leased the Russian icebreaker VLADIMIR IGNATYUK. After that
incident, NSF decided to utilize CGC POLAR STAR to support the McMurdgionis

which it has been doing since 20°3.

P YIDIghuOIl iwl Ul Ewi OUw+1 EUI

One ship that 1is being oafsf earne di nftoerr iliesapseel gtro itcheeb
(Fi gBraeAr ctieaxpobiorati on sugEposobnsiChpuewnTehdef bg hor e
36flobobng ship was ordered in 2009, completed in

to supportstbhbhfocompaow ended) to explore for oi
Shélldeci sion to end t Wathieepf fboeretn, saol utgehrtn.a tTihvee suhsi

modi fied to serve as a polar icebreaker, and it
interim polar icebreaker. It reportedly has al sc
Canadian édover nment

Thespiobi | i tAi vaisqg aeashngrim polar icebreaker has
hearings about the Coast Guard. For example, at
capabilities before the Coast Gear ofandeMadoiutsieme
Transportation and Infrastructure Committee, t he

REPRESENTATIVE DON YOUNG (continuing):

Have you looked at, Admiral, | know this has been an ongoing battle with me and the Coast
Guard over the years, the othparssibility of getting an ice breaker into the arena quicker
than having one constructed like leasing from another outfit? You know, I've been talking
about this a long time. Have you analyzed this again?

I know the last time we had a study, it was 198fat's a long time ago. So is there a way
we can put metal on the water, especially for the new shipping through &ndrttdehe
cruise ships, because that Healy is old éarsd have you looked at that at all?

33 Source: Email fronGuard Office of Congressional Affaito CRS, July 8, 2016.

¥See f or MoreSparksFlyen CarfadashipbuildingControversy Blarine Log March 18, 2016; Pierre
Lebl anc fof-tlfieBh u@u tl c e b r e a kMantimegxgrutiveianuary %, 30180
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Figure 3. Aiviq

Source: 0Arctic Supply Vessel Aiigb6 accessed Se phttpe/mbrenrascdaddicom/a2csdpply at
vessehiviql.html

ADMIRAL PAUL ZUKUNFT, [THEN-JCOMMANDANT, U.S. COAST GUARD

We have. I n fact, one potenti al vendor , wedve he
platform that has yet to complete ice trials. Wge would not want to lease something

they can't demonstrate its ability to actually operate in the icé that Healysees. Healy

was actually beset in ice for 36 hours last year, so it's not ice free up there, and that's a

medi um ice breaker. This particular platform does

But we would at least want to make sure that ice trials were ctedpl€hat we could

actually be a good steward of taxpayer dollars, so at least a platform that would meet our
reqguirements. So webdbve had multiple interactions
the issue of ice trials is still on the table right nSw.

Later in the same hearing, the following exchanc
REPRESENATIVEDUNCAN HUNTER, CHAIRMAN:

Going back to Mr. Young's question. too, about leasing. You said yoa u®y ceu 6 r e
waitingfod | 60mh 6 m guessing money for ice trials. That's

ZUKUNFT:
No real dollars have been negotiated in any of this. So...
HUNTER:

35 Source: Transcript of hearing.
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Butind inr eal t eaeomyg paying torugas? | mean whatvhat des it cost to do
i ce t sdasargkt? Yod'ré rivt going to hire more Coast Guardsmen to coméin and

addo i t. | smfigard yosird yourt @ € 16 b fexed dSO what is the costito
to go do ice trials with the (inaudible)?
ZUKUNFT:

That would really be for the...

HUNTER:

The icéd onceagain the only...

ZUKUNFT:

... vendor to decide.

HUNTER:

... &isting U.S. made ice breaker in America.
ZUKUNFT:

Yeah. So thi8 this is a ship that is built with direct drive diesel. Ice breakers are typically
diesel electric, which means the generators push the shaft, and they absorb that shock load
every time you cllide with ice.

A reduction gear, fixed gear is going to thahat gear box is going to absorb all that shock.
So if you're going to do ice trials, there's a likelihood you might have to replace a reduction
gear. There might be real hidden costs of digegdrials. So if I'm a vendor, | might want

to protect myself from some of that risk.

Now I'm not the vendor but those would be some of my thoughts of, OK, if you're really

serious about this and | do ice trials and now I've just caused X nuntbatasé that | am

now going to have to fit. And oh, by the way, you're not going to lease it because it didn't
meet your requirements. | think those are some of the issues that we still have to n€gotiate.

AtaJune 14, 2hl CoalsaarGonmg ds masdi oeasource allocat.
Coast Guaridiared TMansportation subcommittee of t|
InfrastructutbadeCobommil owéeeg exchange occurred:

REPRESENTATYE HUNTER (Chairman):

How do you plan oé on filling the cgability gap until you get a heavy icebreaker, which
is 10 years at the least based on the best projections of Congress and everybody working
together? You still haven't answered that one.

ADMIRAL MICHEL:

Well, rightd the alternatives now, since we'll pide the answer to that, and it's probably
going to be either a rolling recapitalization of thelar Staror to try to bring let Polar
Startaper off and then try to brirfgolar Seaback on and bridge out to the new icebreaker.

| do not know which one ahis point, which path we would want to take. I'm not aware of

any othed we've looked out there for vessels to lease for heavy icebreaking capabilities.
There's nothing out there on planet earth that you can lease in the heavy icebreaking area.
So that's kid of where we are, sir.

HUNTER:

Was it thé the Finns that came into my office?

36 Source: Transcript of hearing.
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(UNKNOWN)
Mm-hmm.
HUNTER:

Can't remember whether we had the Norwegians or the Finns. | meah ey yod

you've obviously looked at that, right?
MICHEL:

Yes. As a matteof fact 16 | traveled to Sweden and Finland...

HUNTER:
Yeah.
MICHEL:

... and talked to them. And they do not have heavy icebreaking capability that will meet the
needs as in the FedBizOpps. As a matter of faét,when I'm talking FedBizOpps [l
mean] thee's a technical package that the Coast Guard put out for our [new] heavy

icebreaker [i.e., the one that tdamaAdministration wantédto begin building ire020Q].

It kind of lays out our basic requirements including the long pole in the tent which is the
icebreaking requirement, which is six foot minimum at three knots, desirablef@ight
minimum at three knots and then 21 feet backing and ramming.

When | talked to the shipbuilders over there, they said there is not a vessel like that that
currently exiss that will meet those requirements indhi@ the FedBizOpps technical
package. So you'd have to build a vessel like that. And that's the type of vessel that we're

looking for3”

+1 1T DPUCEUDYIODWwWEBYD YD Ua w
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fundiantPeSC pr.o@blsen mmasr iczoengr essi onal
pr ogys afmY 2 0 1 9r efquunedsitn.g

Table 1. Summary of Congres sional Appropriations Action on

FY2030 Funding Request

(millions of dollars)

aperopriatio

Polar icebreaker Request HAC

SAC

Conf.

New polar icebreaker

Coast Guard acquisition accoun 35
Navy shipbuilding account 0
Total new polar icebreaker 35

Polar sustainment (service life extension of Polar Star )
Coast Guard acquisition accoun 15
Total 50

37 Transcript of hearing.
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Source: Table prepared b€ RS, based on QO0budget suBmissionduidHACGCErantttee

report, SAC chairmands r ecommen d2@ DHSAppropriatidns Ackgnd anat ory st
FY2@0 DOD Appropriations Act joint explanatory statement fdd.J.Res. 3land committee and conference

reports on the FY2019 DOD appropriations a¢dAC is House Appropriations CommitteeSAC is Senate

Appropriations CommitteeConf. is confeence agreement.
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Appendix A. " U
/| OOEU W1 I
This appendi
research h

Ul O0w46206w/ OOEUW( EI
- UET w21 bx U
X provides background information or

3T UT OUUwROBBBW( ETI EUI EOI UU
3POWEYaw/ OOEUW( BPOE U WRPWEDEUEDE] E
Pol ar( WAtGBBO ) Porndch il WBE&B1%s,i st er ships b
(Fi gAadanki gARpe weaedire the early 197

uilt to the
O0s as repl ac

icebreakers. Theyewersedesicgnédveser 3a0d were bui
Shi pbuidedaitntg eo f WA, a division of Lockheed that

which exited the shipbuilding business in the | &
The ships are 399 f e&0t0 |fdnhgs yanab redyi ¢ fslearoves td o ut ]
power fnwlcipmwmewnmre d i cebreakers, with a capability to
thick at a speed of 3 knot s. BecauseinfUtBeir ic
parl heaey pol ar icebreakers. I n addisciemtidia cr

researchdeoplf é&. of

Pol arwaSt acrommi ssi oned into service ommoeaenuary 19
t han 1b0e yyoenadr bigtismaleinyedr 3 6ebwveée cealuwded ectric mot
and ot herhepaG®a! @mar d placed the shifg in caretake
Congress in FY2009 and F YP00 laOra pStoavre dedn f unhdfi ags ¢

for tgyea®septathe work, which reportedly cost abou
t sehni p was reactivat®d on December 14, 2012.

Pol awaSe@ ommi ssioned into service onmdredruary 2.
t han 1b0e yyoenadr si t s or i-ygeianra lsleyr viinctee nldiefde .30l n 2006, t
compl eted aprrejhadti I[tihattBeomkpprdéddt sershicp | ife t

25, 2010, however, thPoCahatlieBwdrieéramndnawmwneadi nhiec
and twassavail abl afffefTiugeaGabsbnBobhaidneéaced
commi ssioned, inacti ve Tshtea tCwtarsa res@eattodbi enr madj,o0r2 0 1

38 The designation WAGB means Coast Guard icebreaker. More specifically, W means Coast Guard ship, A means
auxiliary, G means miscellaneous purpose, and B means icebreaker.

39 By comparison,theCoa§tuar d6s new Nat idoits mel highendutance cuyedsaCaiabdutet18s

feet long and displace roughly 4,000 tons.

40 Source for July 12006, date: U.S. Coast Guanail to CRS on February 22,200Bhe Coast Guardodos offic
forcaretakes t at us is Al n Commi ssion, Special.?o

“1Ssee, for exampl e, Kyung M. Song, il Seatla TangPaxembdr 4| ar St ar G
2012.

Al cebreaker POLAR SEA SiGbastGuareGbmdass (Oficial Blafie UTS. Coasb | e s, 0

Guard), June 25, 201(Bee alséi USCG Cancel s Pol ar | ¢ PdfenseMelveconiuse 25, a | | Depl oym

2010Andr ew C. Revkin, AAmericads He Dotfarth (blewbrorkeTanleehlaqg) Ar e Bot h
June 25, 2010.
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equi pmemal dmr 89 & rt oStfaafe o Il a lsa$tecatrur fPatna ser vi ce
conti nuRsl araslIs@sour ce PRIl srpaStearparts for

Figure A-1.Polar Star and Polar Sea
(Side by side in McMurdo Sound, Antarctica)

Source: Coast Guard photo accessed lattp://www.uscg.mipacareadgcpolarsedistory.aspon April 21, 2011.

~

Ol w, 1 EPUOwW/ OOEVWE &4 EUI EOI U

He al WAGBO(Fi gABevafsundaedt he early 19%PDbd aas Sa acomp |
anRliol ar &&epd was commi ssioned iThhto sdleupiviwaesby n Aug
Avondal e I ndustrinear &dlewhiOpVyamdsl otAtetdhat buil't
and Navy shepsent andp arhitbvedofairmegt on | nga(lHIsl I ndustr
subsequently wound down shipbuilding activities
buil ding ships.)

43 Souce: October 17, 201&mail to CRS from Coast Guard Congressional Affairs affigetion 222 of the Coast

Guard and Maritime Transportation Act of 2022R. 2838P.L. 112213 of December 20, 2012) prohibited the Coast

Guard from removing any part of Polar Sea and from transferring, relinquishing ownership of, dismantling, or

recycling the ship untit submitted a business case analysis of the options for and costs of reactivating the ship and

extending its service life to at least September 30, 2022, so as to maintain U.S. polar icebreaking capabilities and fulfill

t he Coast Guaridsdssi ohni gnhe eldast,i tausd ei dnrenti fied in the Coast Guar
business case analysis was submitted to Congress with a cover date of NovemberFir20@8: on the High

Latitude Study, seAppendix B.
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Figure A-2.Polar Sea

B E S Ss —— Seso

Source: Coast Guard photo accessed lattp://www.uscg.mifacareadgcpolarseahgP SEApicSuIIShip2.jpgn

April 21, 2011.

Al t hough it is referred to (i nH&ail&ctplaalrdlgmmrce) a:c
t hRal aranBloamadi Seas 420 feet | ong and displaces ¢
Pol aranBioaarHeadags | ess i cebrwhadkcihng sc awhaybiilti tiys r e
a medium poftarhéecebhanakerbheavwwtpadoare icaeglarbed k ary
supporting scientific research. The sHiIi B8 can br e
knots, and embark a scientific research staff of
2vi sitors). The ship i senusiefd cprriensaerairlcyh faonrd scuopnpdo
operations in the Arctic.
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Nat hani elwals.ui Pal rher t he NSF in 1992 by North Am
LACal IPad mer kbhogearfadre ®NBSdFi son Chouest Offshore (E
Gal |l i ganof, i romwntshatnd operates research ships and
shi*Pal mer 308 feet | ong and has haadicsrpevacoefmezn2t o
and can embar k a s“®liteanst ipfthnep dsdtea dndi sasfiso2nY gsithei p3 7 .o
conducting and supporting secapablidéeéiaf rleseakicmg iir
feet thick at whieeldsifofsBf kiakdi @it tcltomalu dgh otntse f o u
the vicinity of ssohtecodAstppkcyi aPmer nSuadti,on, a U.

“For more on ECO, shitg//wiwhchoudst.comhdos website at

45 Sources vary on the exact number of scientific staff that can be embarttezignip For some basic information on
the ship, seattp://www.nsf.govbd/loppkupporthathpalm.jsp

http://www.usap.gowesselScienceAndOperatiodstumentgirvnews_june03.pdfprvnews_june03.pdf
http:/nsf.govbd/iopplantarctireatypdf/plans0607L5plan07.pdf
http://www.nsf.gowpubs1996hsf9693fls.htm and

http://www.hazegray.org/orldnavusahsf.htm
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t he pehhessahhiap mi ght be ¢ onsinderceed nloggy sa pahri ci o esbsre
ship with enough icebreaki ngPadadgealeiblrietajki fngr t he
capabi |l insyi desr endots ucfof i MciMunrtd ot or epseurpfpol rym mihsesi on.

Figure A-3.Healy

Source: Coast Guard photo accessed lattp://www.uscg.millistoryAvebcuttersHealy_CGC_1_300.jpgn
April 21, 2011.
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Li Pal methe podamd s eplesayreinhciepwls Goul d f or NSF by
American Shipping. It was compl etteedd m nc hlarS%7erand
from ECO. It is 230 feet | ong and has a displ ace
can embark a sc2&ntwifil asataeadpaoift 26fdmom 9 more in
break ice up to 1 foot t hi cPkalwnetrht cowoanst ibruudus tfoor
NSF operations in the Antarctic, particularly of

Penians ul
2PDOUODPED
Si lay($ ¢kO0A@ eae)k, which is used for scientific reseas
Marinette Marine of Marinetite, oMéaorabhgSlit @t er ed s

Coll ege of Fisheriebniandr ®cepanofBScAkaska Baitbhank
academic rtelsrecargchh tfiNee el @®@mmwmdnegt agphi c Laboratory

(UNOLSS)Kk.uilsi a2g6 1 f eet | ong and has a displacement
22 and camddmbaonkhabhn26 scientists and students.
thick at speeds of 2 knots. The chpable ctossadeh
ship.
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|l aying anchors for drillppndinggso but Bspi bl so
Table A-1.Coast Guard a nd NSF Polar Ships
Coast Guard NSF
Laurence
Polar Star Polar Sea Healy Palmer M. Gould  Sikuliaq

Currently operational? Yes No Yes Yes Yes Yes

Entered service 1976 1978 2000 1992 1997 2015

Length (feet) 399 399 420 308 230 261

Displacement (tons) 13200 13200 16000 6,500 3,780 3,665

Icebreaking capability 6 feet 6 feet 4.5 feet 3 feet 1 foot at 250r3

(ice thickness in feet) at continuous feetat 2

3 knots or other speed forward knots

motion

Icebreaking capability 21 feet 21 feet 8 feet n/a n/a n/a

using back and ram (ice

thickness in feet)

Operating temperature -60° Fahrenheit -60° -500 n/a n/a n/a

Fahrenheit Fahrenheit
Crew (when operational) 155 155 85 22 16 22
Additional scientific staff 32 32 35 27-37 26 to 28 26

Sources: Prepared by CRS using data from U.S. Coast Guard, National ReseaudcilCdlational Science
Foundation DHS Office of Inspector Generalnd (forPalméradditional online reference source¥a is not

available.

a. Includes 24 officers, 20 chief petty officers, 102 enlisted, andt8e aviation detachment.
b. Includes 19 offeers, 12 chief petty officers, and 54 enlisted.

c. In addition to 85 crew members 85 and 35 scientists, the ship can accommodate another 15 surge
personnel and 2 visitors.

d. Plus 9 more in a berthing van.
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Thappendi x provides background information on r e
) UOT wl Yhut w#' 2w/ OOEUwW( ET EUI EOI Uw, DPUUD O«
DHS in June 2013 approved a Mission Need Stat eme
recapitali zatNiSomstmrtejsedth.e Tlod IMwi ng (emphasis a

This Mission Need Statement (MNS) establishes the need for polar icebreaker capabilities
provided by the Coast Guard, to ensure that it can meet current and future mission
requirements in the polar regions....

Current requirements and future projections based upon cutter demand modeling, as
detailed in the HLMAR [High Latitude Mission Analysis Report], indicte Coast

Guard will need to expand its icebreaking capacity, potentially requiring a fleet of up

to six icebreakers (3 heavy and 3 medium) to adequately meet mission demands in the
high latitudes.... The analysis took into account both the Coast Guard statutory mission
requirements and additional requirements for yeand presence in both polar regions
detadled in the Naval Operations Concept (NOC) 2010.... The analysis also evaluated
employing single and muitrewing concepts.... Strategic home porting analysis based
upon existing infrastructure and distance to operational areas provided the final input to
determine icebreaker capacity deméhd.

While the MNS can be viewed as an authoritative
numbers of U. S. pol ar icebreakers,qubtedn be not
passage fromet senMNAcEi .ia. bdp at)edtnidd pldies. t he t e
These ter ms, which are often overl ooked in disct
i cebreaker s, make the key sentence | ess ironcl ac
beéem the terms had not been included, and coul d
requirement might amount to something | ess than

i cebreakers.

I't can also be noedt eads pacdtig§e i hatnhéeé hab MNSE wa:
informed by the High Latitude Mission Analysis F
into account not only Coast Guard statutory miss
Defense (DOD) r erqouuinrde noermetdseorffdoer p yleamr r egi ons as d
2010 Naval Operations Concept (NDGCD.appéear sstopot
have subsequently droppeduntisp2eesencediuinr emenpolf

46 Department of Homeland Securifglar Icebreaking Recapitalization Project Mission Need Statement, Version 1.0
approved by DHS June 28, 2013, gp2, 9, 10, 11, 12.

47 A September 25, 2017, GAO report on polar icebreakers states the following (emphasis added):

In December 2016, DOD reported to Congress that it had no specific defense requirement for
icebreaking capability because Navy Arctic regments are met by undersea and air assets which
can provide yearound presence.

-- DOD reported in April 2017 that its only potential defense requirednénrtthe Thule Air Force
Base resupply [mission] in Greenlands met by the Canadian Coast Guardtiyh a
Memorandum of Understanding with USCG.

-USCGb6s 2013 Pol ar |l cebreaker Mi ssion Needs Statement
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The use i n trhngdp MNSOIfE Ip b o mkei ned &Gvi d eénc iDNIDon t o
drop its reguoumrdemrteso®mcegeiam the polar regions,
things held equal, as to whether requiged number
|l ess than three heavy and three medium pol ar i ce
have been other changes since the MNS was issuec
things hdlndk reldwsding @qui r e mearetask efresr. pldlearneitc a es ul
situation appears uncertain.

I n recent year s, Coast Guard officials have tenc
reqguirement for three heavy and three medium pol
201 6mmaswy of a request for information (RFI) tha
receive industry feedback on its notional pol ar
Coast Guaridhetdhiesedh8t at es Goaeset Hzuaavryd Phoasara ne
|l cebreakers and three Medium Polar I cebreakers v
lcebré&®@Akeeguirement for three heavy and three me
abbreviated as 3+3.

Short of a 3+3 requilsemant heCpast Guaard sofmeit ¢ ima
mi ni mum number of heavy polar icebreakers, the (
exampl e, at a NovemberEulr7o,p €2,0 1Bu, r ahseiaar,i nagn do eH noerreg

subcommi t WesgtHenmli stghobebce mmi ttee of the House Fore
Committ-¥ecethAemi ral tdlrearvVli e ©Nioanmaln,d a rstt ad fe dt he C
during the discussioniCmarstti dGru aafd tnhee dise arti fd g atsh ¢
icebreakéderganpr assuredeacoesdi andyss@hfthe pol .
Similtard yJume 14, 20Mlk6 ,Colaesdr iGua rkde fammrde Mar i t i me T
subcommittee of the House Transpdmi atloMiaheél |l nf
teti fifedr t bammandant al s o -rteessctuief iceadp atbhdti twe froeae d
icebreaker and t Patl airtntHAttladwees h dwve exutstti mgr e now.
| easfsh,jmstjhle Hi gh Latitude palualy isaglsr ¢dokers hiea
Coast Guard's requiremeine tal kBogthhous kKobndhety
icebr@&aker s.

A September 25, 2017, Government Accountability
states that

the Coast Guard has beemable to address all polar icebreaking requaste 2010. For
example, the Coast Guard reported fulfilling 78 percent (25 of 32) of U.S. government

needs as partly based on the 2010 Naval Operations Céneegbcument that provides] joint
maritime security stratggmplementation guidance for the Navy, Marine Corps, and USCG
which stated that U.S. naval forces had a demand forrgeiad polar icebreaking presence in the
Arctic and Antarctic.

-- In April 2017, DOD joint staff officials confirmed that DOD and Naudefense strategy had

been updated and does not include icebreaking requirements. DOD officials in charge of operations
in the Pacific said that although they do not have a requirement for a heavy icebreaker, icebreakers
play a key role in aiding the icelaldng mission to McMurdo.

(Government Accountability OfficeSoast Guard: Status of Polar Icebreaking Fleet Capability
and Recapitalization PIarGAO-17-698R, September 25, 2017, p. 20 (briefing slide 11).)

48 Summary of RFI, October 25, 2016, page 2, asmdNovember 10, 2016, latps://www.uscg. milcquisition/
icebreakepdf/AcquisitionStrategyRFI.pdf

49 Transcript of hearing.
50 Transcript of hearing.
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agency requests for polar icebreaking services during fiscal year 2010 through 2016. Coast
Guardofficid s ci ted various factors affecting the Coast
particularly the unavailability of its heavy polar icebreakérs.

A July 2018 GAO report stated that

the Coast Guard operates one medium icebreaker, the Healy, which kpe@eaend of
service life in 2029. Despite the requirement for three medium icebreakers, Coast Guard
officials said they are not currently assessing acquisition of the medium polar icebreakers
because they are focusing on the heavy icebreaker acqusitioplan to assess the costs
and benefits of acquiring medium polar icebreakers at a latePtime.

I n addition tha mbeeet adfrt MAKRs bBhave been conducted i
assess U.S. requirements forapoilmag acebmedadenizi
Coast Gwarldar i cebreaker fleet

N ~

/] OOEUwW( El EUI EOl UUw. x1 UEUI EwEaw. Ui 1T Uw" «

I n di scussions of Uu. S. pol ar icebreakers, obsery
icebreaking fleets TOpbBreashewsbyn €bhet Goaandr B asme
icebreakers around the wosrolnde; itcheeb rfeiagkuerress diens itghne
in the .Baltic Sea

Observers sometlemeesncha gbhe ti wehetn tthhee dnnumber of U. S
t he much | ar ge number of Russian polar icebreatk
can be thdAtbatcRoeasaline is much |l onger thar
many pne)cnpale | iGr eAriont iR s(sabaout roughly 2 million)
than 68, 000 a%anodf tJhualty mia,r i2t0i InYe) ,t&sr aAnrscptoirct actoi aosnt ai
critical for supporting numersouws thRwu s snitaemr efsrtcst iicn
reghave di ffering requirements for polar icebr e:
t heot ar | nacetrievsittsi easn d

51 Government Accountability OfficeCoast Guard: Status of Polar Icebreaking Fleet Capability and Recapitalization
Plan, GAO-17-698R, September 25, 2017, pp32A similar statement appears on page 4.

52 Government Accountability OfficeCoast Guard Acquisiticsf:] Actions Needed to Address Longstanding Portfolio
Management Challenge€AO-18-454, July 2018, p. 13.

53 For additional discussion, see the Background secti@R& Report R4115& hanges in the Arctidackground
and Issues for Congressoordinated by Ronald O'Rourke
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Table B-1.Major Icebreakers of the Worl

d as of May 1, 2017
(Includes some icebreakers designed for Baltic use)

Total all In inventory, government owned or In inventory, privately owned and
types, in operated operated
inventory (+
under 45,000 or 20,000 to 10,000 to
construction 45,000 or 20,000 to 10,000 to more 44,999 19,999
+ planned) more BHP 44,999 BHP 19,999 BHP BHP BHP BHP
Russia 46 (+11+4) 6 (all nuclear 16 (1 nuclear 7 9 8
powered; 2 powered; 5
not designed for
operational) Baltic use)
Finland 10 7 (4 designed 1 2
for Baltic
use)
Canada 7 (+2 +5) 2 5
Sweden 7 (+0 +3) 4 (3 designed 3
for Baltic
use)
United States 5 (+0 +3) 2 (Polar Star 1 (Healy 1 (Aivig 1 (Palmer
andPolar
SeaPolar
Seanot
operational)
Denmark 4 4 (al4
designed for
Baltic use)
China 3 (+1 +0) 3
Estonia 2 2 (both
designed for
Baltic use)
Norway 1 (+1 +0) 1
Germany 1(+0+1) 1
Chile 1(+0 +1) 1
Australia 1(+0 +1) 1
Latvia 1 1 (designed
for Baltic use)
Japan 1 1
South Korea 1 1
South Africa 1 1
Argentina 1 1 (not
operational)
United 0 (+1 +0)
Kingdom

Source: Table prepared by CRS based 0Or5. Coast Guard chart showing data compiled by the Coast Guard as
of May 1, 2017, accessed September 14, 201fttat//www.dco.uscg.miortals8/DC0O%20Documents/
Office%200f%20Waterway20and%200cean%20Pol&/70501%20major%20icebreaker%20charupdf?
201706-08-091723907.

Notes: BHP = t he brake horsepower of the shipbs power
considered a heavy polar icebreaker, a ship with 20,000 to 44,999 BHP might be considered a medium polar
icebreaker, and a ship with 10,000 to 19,999 BHP might Insidered a light polar icebreaker or an icapable
polar ship.

pl ant .
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) UOa wl YA w- EUDPOEDHY, 1&4EED WODI1 Uw
A July 2017cqepsri tpieom tpohbda eab fr ebayk etrhse Nat i onal

Academbé Scienc,asde ®En@giNh& B M)ang was directed by C
Secti ohh@OadstofGuard Aut h ¢ iRz a/P4ilBR 24 Febr 2@ty
8, R20&6ncluded the following:
INTRODUCTION
The United States has strategic national interests in the polar regions. In the Arctic, the
nation must protect its citizens, natural resources, and economic interests; assure
sovaeignty, defense readiness, and maritime mobility; and engage in discovery and
research. In the Antarctic, the United States must maintain an active presence that includes
access to its research stations for the peaceful conduct of science and thetcability
participate in inspections as specified in the Al
was to advise the U.S. House of Representatives and the U.S. Senate on an assessment of
the costs incurred by the federal government in carrying out polar ik@lgeaissions
and on options that could minimize |ifecycle cost
and recommendations are presented below. Unless otherwise specified, all estimated costs
and prices for the future U.S. icebreakers are expressed in d0a&dsince that is the
year in which the contracts are scheduled to be made. Supporting material is found in the
appendices.
FINDINGS AND RECOMMENDATIONS
1. Finding: The United States has insufficient assets to protect its interests, implement
U.S. policy, execute its laws, and meet its obligations in the Arctic and Antarctic
because it lacks adequate icebreaking capability.
For more than 30 years, studies have emphasized the need for U.S. icebreakers to maintain
presence, sovereignty, leadership, anseaech capacity but the nation has failed to
respond....The strong warming and related environmental changes occurring in both the
Arctic and the Antarctic have made this failure more critical. In the Arctic, changing sea
ice conditions will create greataavigation hazards for much of the year, and expanding
human industrial and economic activity will magnify the need for national presence in the
region. In the Antarctic, sea ice trends have varied greatly from year to year, but the annual
requirements foaccess into McMurdo Station have not changed. The natioretpiipped
to protect its interests and maintain leadership in these regions and has fallen behind other
Arctic nations, which have mobilized to expand their access toaeered regions. The
United States now has the opportunity to move forward and acquire the capability to fulfill
these needs....
2. Recommendation: The United States Congress should fund the construction of four
polar icebreakers of common design that would be owned and opdeal by the United
States Coast Guard (USCG).
The current Department of Homeland Security (DHS) Mission Need Statement (DHS
2013) contemplates a combination of medi um and h

recommendation is for a single class of polar ieaker with heavy icebreaking capability.
Proceeding with a single class means that only one design will be needed, which will
provide cost savings. The committee has found that the fourth heavy icebreaker could be
built for a lower cost than the lead sliipa medium icebreaker class....

The DHS Mission Need Statement contemplated a tot

of two classed three heavy and three medium icebreakers. Details appear in the High

Latitude Mission Analysis Report. The Mission@deStatement indicated that to fulfill its

statutory missions, USCG required three heavy and three medium icebreakers; each vessel

would have a single crew and would homeport i
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indicated that four heavy icebreakers wiket the statutory mission needs gap identified
by DHS for the lowest cost. Three of the ships would allow continuous presence in the
Arctic, and one would service the Antarctic.

As noted in the High Latitude Repoway, USCGO6s emp
from home port (DAFHP) for a single crew. Three heavy icebreakers in the Arctic provide

555 DAFHP, sufficient for continuous presence. In addition, the medium icebreaker USCG

Cutter Healyds design servi ce requifed USC&ns t hrough 2
could consider operating three ships with four crews, which would provide 740 DAFHP.

The use of multiple crews in the Arctic could require fewer ships while providing a

comparable number of DAFHP. For example, two ships (instead of the menmed

three) operating in the Arctic with multiple crews could provide a similar number of annual

operating days at a lower cost, but such an arrangement may not permit simultaneous

operations in both polar regions and may not provide adequate reduridaapability.

More important, an arrangement under which fewer boats are operated more often would

require more major maintenance during shorter time in port, often at increasing cost. In

addition, if further military presence is desired in the ArcticA@Scould consider ice

strengthening the ninth national security cutter.

One heavy icebreaker servicing the Antarctic provides for the McMurdo breakout and
international treaty verification. The availability of the vessel could be extended by
homeporting irthe Southern Hemisphere. If the single vessel dedicated to the Antarctic is
rendered inoperable, USCG could redirect an icebreaker from the Arctic, or it could rely
on support from other nations. The committee considers both options to be viable and
believes it difficult to justify a standby (fifth) vessel for the Antarctic mission when the
total acquisition and lifetimeperating costs of a single icebreaker are projected to exceed
$1.6 billion. Once the four nevcebreakers are operational, USCG can aeakly be
expected to plan for more distant titerizons. USCG could assess the performance of
the early ships once they are operational detérmine whether additional capacity is
needed.

USCG is the only agency of the U.S. government that is simuliahea militaryservice,

a law enforcement agency, a marine safety and rescue agency, and an environmental
protection agency. All of these roles are required in the mission need statement for a polar
icebreaker. USCG, in contrast to a civilian company,thasauthorities, mandates, and
competencies to conduct the missions contemplated for the polar icebreakers. Having one
agencywith a multimission capability performing the range of services needed would be
more efficientthan potentially duplicating effoby splitting polar icebreaker operations
among other agencies.

The requirement for national presence is best accomplished with a military vessel. In
additon USCG i s fully interoperable with the U.S. Nav

TreatyOrganizat on partner s. USCG is already mandated to
and polaiicebreakers. Continuing to focus this expertise in one agenegins the logical
approach....

Government ownership of new polar icebreakers would be less costly thae thidease

financing (see Appendix C). The government has a lower borrowing cost than any U.S.

based leasing firm or lessor. In addition, the lessor would use kigkeequity (on which

it would expect to make a profit) to cover a portion ofthe lemsafn ci ng. The commi tteed.
analysis shows that direct purchase by the government would cost, at a minimum, 19

percent lesshan leasing on a net present value basis (after tax). There is also the risk of

the lessor goindpankrupt and compromising the availdp of the polar icebreaker to

USCG. For its analysis, the committee not only relied on its extensive experience with

leveraged lease financing but also reviewed available Government Accountability Office

reports and Office of Management and Budget rusamined commercial leasing
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economics and current interest rates, and validated its analysis by consulting an outside
expert on the issue....

Chartering (an operating lease) is not a viable option.... The availability of polar icebreakers
on the open méet is extremely limited. (The committee is aware of the sale of only one
heavy icebreaker since 2010.) U.S. experience with chartering a polar icebreaker for the
McMurdo resupply mission has been problematic on two prior charter attempts. Chartering
is workable only if the need is short term and mission specific. The committee notes that
chartering may preclude USCG from performing its multiple missions....

In the committeeds judgment, an enlarged icebreal
USCG to stengthen its icebreaking program and mission. Although the number of billets
that require an expert is small compared with the overall number of billets assigned to these
icebreakers, more people performing this mission will increase the pool of experienced
candidates. This will provide personnel assignment officers with a larger pool of candidates
when the more senior positions aboard icebreakers are designated, which will make
icebreaking more attractive as a career path and increase the overall leetreéking
expertise within USCG. Importantly, the commonality of design of the four recommended
heavy icebreakers will reduce operating and maintenance costs over the service life of these
vessels through efficiencies in supporting and crewing them. Blasasels of common
design will likely improve continuity of service, build icebreaking competency, improve
operational effectiveness, and be more -effitient....

3. Recommendation: USCG should follow an acquisition strategy that includes block
buy cortracting with a fixed price incentive fee contract and take other measures to
ensure best value for investment of public funds.

Icebreaker design and construction costs can be clearly defined, and a fixed price incentive
fee construction contract is the stoeliable mechanism for controlling costs for a program

of this complexity. This technique is widely used by the U.S. Navy. To help ensure best
long-term value, the criteria for evaluating shipyard proposals should incorporate explicitly
defined lifecycé cost metrics....

A block buy authority for this program will need to contain specific language for economic
order quantity purchases for materials, advanced design, and construction activities. A
block buy contracting programwith economic order quantitpurchases enables series
construction, motivates competitive bidding, and allows for volume purchase and for the
timely acquisition of material with long lead times. It would enable continuous production,
give the program the maximum benefit from theméag curve, and thus reduce labor hours

on subsequent vessels.

The acquisition strategy would incorporate (a) technology transfer from icebreaker

designers and builders with recent experience, including international expertise in design,

construction, aneéquipment manufacture; (b) a design that maximizes use of commercial

off-the-shelf (COTS) equipment, applies Polar Codes and international standards, and only

applies military specifications (MHSPEC) to the armament, aviation, communications,

and navigdton equi pment ; (c) reduction of any fAbuy Ame
sourcing of the most

suitable and reliable machinery available on the market; and (d) a program schedule that
allows for completion of design and planning before the start of cmtistn. These
strategies will allow for optimization of design, reduce construction costs, and enhance
reliability and maintainability....

4. Finding: In developing its independent concept designs and cost estimates, the
committee determined that the cost estimated by USCG for the heavy icebreaker are
reasonable. However, the committee believes that the costs of medium icebreakers
identified in the High Latitude Mission Analysis Report are significantly
underestimated.
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The committee estimates the rouglderof-magnitude (ROM) cost of the first heavy

icebreaker to be $983 million. (See Appendix D, Tablé.pOf these alin costs, 75 to 80

percent are shipyard design and construction costs; the remaining 20 to 25 percent cover
governmerincurred costs sth as governmesftirnished equipment and government

incurred program expenses. If advantage is taken of learning and quantity discounts

available through the recommended block buy contracting acquisition strategy, the average

cost per heavy icebreaker igpgoximately $791 million, on the basis of the acquisition of

four ships. The committeeds anal ysi s of the shi
components (staekp length) suggests an overall length of 132 meters (433 feet) and a

beam of 27 meters (89 fgeThis is consistent with USCG concepts for the vessel.

Costs <can be significantly reduced by foll owing
Reduction of MIL-SPEC requirements can lower costs by up to $100 million per ship with

no loss of missioncapability.... The other recommended acquisition, design, and

construction strategies will control possible cost overruns and provide significant savings

in overall life-cycle costs for the program.

Although USCG has not yet developed the operational mempeints document for a
medium polar icebreaker, the committee was able to apply the known principal
characteristics dhe USCG Cutter Healy to estimate the scope of work and cost of a similar
medium icebreakeiThe committee estimates that a fiedtclass medium icebreaker will
cost approximately $78nillion. The fourth ship of the heavy icebreaker series is
estimated to cost $692 milliomesigning a mediuralass polar icebreaker in a second
shipyard would incur the estimatedgineering, design, andgpining costs of $126 million

and would forgo learning from the firiiree ships; the learning curve would be restarted
with the first medium design. Costs of builditige fourth heavy icebreaker would be less
than the costs of designing and building astfof-class medium icebreaker . In
developing its ROM cost estimate, t@mmittee agreed on a common notional design and
basic assumptions. Two committee members then independently developed cost
estimating modelswhich were validated internally byther committee members. These
analyses were then useddstablishthecomi t t eeds pri mary cost esti mate.

5. Finding: Operating costs of new polar icebreakers are expected to be lower than
those ofthe vessels they replace.

The committee expects thpearating costs for the new heavy polar icebreakers to be lower
thant hose of USCG6és Pol ar Star. Whil e USCGo6s previ
costs of newcutters are significantly higher than those of the vessels they replace, the
committee does ndielieve this historical experience applies in this case. There is good
reason to believe thaperating costs for new ships using commercially available modern
technology will be lowethan costs for existing ships.The more efficient hull forms and
modernengines will reduce fuel consumption, and a wesigned automation plant will
require fewer operation and maintenance personnel, which will allow manning to be
reduced or freed up for alternative tasks. The use of COTS technology and the
minimization of MIL-SPEC, as recommended, will also reduce {@rgn maintenance
costs, since use of customized equipment to meetSREC requirements can reduce
reliability and increase costs. A new vessel, especially over the first 10 years, typically has
significantly reduced major repair and overhaul costs, particularly duringaici periods,
compared with existing icebreakdrsuch as the Polar S&that are near or at the end of
their service life.... The Polar Star has many-agated issues that require @ be
extensively repaired at an annual -gdigcking. These issues will be avoided in the early
years of a new ship. However, the committee recognizes that new ship operating costs can
be higher than those of older ships if the new ship has more complexffotd more
capabilities. Therefore, any direct comparisons of operating costs of newer versus older
ships would need to take into account the benefits of the additional capabilities provided
by the newer ship.
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USCG will have an opportunity to evaluaketmanning levels of the icebreaker in light of
the benefits of modern technology to identify reductions that can be made in operating
costs....

6. Recommendation: USCG should ensure that the common polar icebreaker design
is scienceready and that one ofthe ships has full science capability.

Al | four proposed shi psr ewnoduyl,dd bweh idcehs-iwginleld baes nfiosrcei
effective when one of the four shipsnost likely the fourth is made fully science

capable. Including science readiness in the compolar icebreaker design is the most

costef fective way of fulfilling both the USCGO6s pol
research polar icebreaker needs.... The incremental costs of a geietigelesign for each

of the four ships ($10 milliorot$20 million per ship) and of full science capability for one

of the ships at the initial build (an additional $20 million to $30 million) are less than the

independent design and build cost of a dedicated research medium icebreaker.... In

briefings at is first meeting, the committee learned that the National Science Foundation

and other agencies do not have budgets to suppetinidlheavy icebreaker access or the

incremental cost of design, even though their science programs may require this gapabilit

Given the small incremental cost, the committee believes that the science capability cited

above should be included in the acquisition costs.

Scienceready design includes critical elements that cannot be retrofittegifestively

into an existing sip and that should be incorporated in the initial design and build. Among
these elements are structural supports, appropriate interior and exterior spaces, flexible
accommodation spaces that can embark up to 50 science personnel, a hull design that
accommaates multiple transducers and minimizes bubble sweep while optimizing
icebreaking capability, machinery arrangements and noise dampening to mitigate
interference with sonar transducers, and weight and stability latitudes to allow installation
of scientific equipment. Such a design will enable any of the ships to be retrofitted for full
science capability in the future, if necessary....

Within the time frame of the recommended build sequence, the United States will require
a sciencecapable polar icebreakty replace the science capabilities of the Healy upon her
retirement. To fulfill this need, one of the heavy polar icebreakers would be procured at the
initial build with full science capability; the ability to fulfill other USCG missions would

be retaind. The ship would be outfitted with oceanographic overboarding equipment and
instrumentation and facilities comparable with those of modern oceanographic research
vessels. Some basic scientific capability, such as hydrographic mapping sonar, should be
acqured at the time of the build of each ship so that environmental data that are essential
in fulfiling USCG polar missions can be collected.

7. Finding: The nation is at risk of losing its heavy polar icebreaking capability
experiencing a critical capacitygapd as the Polar Star approaches the end of its
extended service life, currently estimated at 3 to 7 years.

The Polar Star, built in 1976, is well past itsy3far design life. Its reliability will continue

to decline, and its maintenance costs will caundi to escalate. Although the ship went

through an extensive lifextending refit in 20112 0 1 2 , the Pol ar Starbés usef
estimated to end between 2020 and 2024. As USCG has recognized, the evaluation of

alternative arrangements to secure polar eaking capacity is important, given the

growing risks of the Polar Star losing its capability to fulfill its mission....

8. Recommendation: USCG should keep the Polar Star operational by implementing
an enhanced maintenance program (EMP) until at least twaew polar icebreakers
are commissioned.

Even if the committeeds notional schedul e f
polar icebreaker would not be ready until J
could be designed with plann®dnd targetedl upgrades that allow the Polar Star to
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operate every year for its Antarctic mission. The necessary repairs could be performed in
conjunction with t heocking scpedute within exiseng annugle ar |y dr vy
expenditures, estimated to average $8ioni In particular, the EMP would require

i mprovements i n t he shipés operating systems, S
propulsions y st e ms , and controllable pitch propellers.
EMP coul d be accompl iagelamndal repairt eRpenditurdsSE Bd s av e

Polar Star, which currently range between $2 million and $9 mitfion.

"OEUUW&UEUEW' PT T W+EUDUUET] w2UUEaw/ UodyYDI

July 2011l priolvead@@asgr &eaard st@dmdiysoinondheaobast
pabiliti eisn fioiag otpedeat ( id.mee. ,s tpuodlyar )c asermbehsL.y Kk n o\
gh Latituded8tedyJuly 2010 on its cover. The |
Il owi ng:

[The study] concludes that future capdbiland capacity gaps will significantly impact

four [Coast Guard] mission areas in the Arctic: Defense Readiness, Ice Operations, Marine
Environmental Protection, and Ports, Waterways, and Coastal Security. These mission
areas address the protection oportant national interests in a geographic area where other
nations are actively pursuing their own national goals....

The common and dominant contributor to these significant mission impacts is the gap in
polar icebreaking capability. The increasingobsslc ence of t he Coast Guardoés
fleet will further exacerbate mission performance gaps in the coming years....

The gap in polar icebreaking capacity has resulted in a lacksafaatime for crews and

senior personnel and a corresponding gap imitrgq and leadership. In addition to
providing multimission capability and intrinsic mobility, a helicoptapable surface unit

would eliminate the need for acquiring an expensive shased infrastructure that may

only be needed on a seasonal or ocredibasis. The most capable surface unit would be

a polar icebreaker. Polar icebreakers can transit safely in a variety of ice conditions and
have the endurance to operate far from |l ogistics |
have conducted a widange of planned and unscheduled Coast Guard missions in the past.
Polar icebreakers possess the ability to carry large numbers of passengers, cargo, boats,
and helicopters. Polar icebreakers also have substantial command, control, and
communications capdlities. The flexibility and mobility of polar icebreakers would assist

the Coast Guard in closing future mission performance gaps effectively....

Existing capability and capacity gaps are expected to significantly impact future Coast

Guard performance itwo Antarctic mission areas: Defense Readiness and Ice Operations.

Future gaps may involve an inability to carry out probable and easily projected mission

requirements, such as the McMurdo resupply, or readiness to respondpcettistable

events. Byleir nature, contingencies requiring the use of military capabilities often occur

quickly. As is the case in the Arctic, the deteri
is the primary driver for this significant mission impact. This will furthedevi mission

performance gaps in the coming years. The recently issued Naval Operations Concept 2010

requires a surface presence in both the Arctic and Antarctic. This further exacerbates the

capability gap left by the deterioration of the icebreaker fleet.

54 National Academies of Sciences, Engineering, and MediBiivgsion on Earth and Life Studies and Transportation
Research Boardicquisition and Operation of Polar Icebreakers: Fulli i ng t h e  Nettér Reportdveth Ne e d s
cover letter dated July 11, 2017, pp2@.
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The significant deterioration of the Coast Guard icebreaker fleet and the emerging mission
demands to meet future functional requirements in the high latitude regions dictate that the
Coast Guard acquire material solutions to close the capability. gaps.

To meet the Coast Guard mission functional requirement, the Coast Guard icebreaking
fleet must be capable of supporting the following missions:

1 Arctic North Patrol. Continuous multimission icebreaker presence in the Arctic.
1 Arctic West Science Spiing and summer science support in the Arctic.

1 Antarctic, McMurdo Station resupply. Planned deployment for bredék, supply
ship escort, and science support. This mission, conducted in the Antarctic summer,
also requires standby icebreaker support fokbpadn the event the primary vessel
cannot complete the mission.

1 Thule Air Base Resupply and Polar Region Freedom of Navigation Transits.

Provide vessel escort operations i n support 0 f
Operation Pacer Goose; then complety Freedom of Navigation exercises in the
region.

In addition, the joint Naval Operations Concept establishes the following mission
requirements:

1 Assured access and assertion of U.S. policy in the Polar Regiofifie current
demand for this mission regabs continuous icebreaker presence in both Polar
Regions.

Considering these missions, the analysis yields the following findings:

1 The Coast Guard requires three heavy and three medium icebreakers to fulfill
its statutory missions.These icebreakers areaessary to (1) satisfy Arctic winter
and transition season demands and (2) provide sufficient capacity to also execute
summer missions. Singlerewed icebreakers have sufficient capacity for all current
and expected statutory missions. Multiple crewingvjates no advantage because the
number of icebreakers required is driven by winter and shoulder season requirements.
Future use of multiple or augmented crews could provide additional capacity needed
to absorb mission growth.

1 The Coast Guard requires sixheavy and four medium icebreakers to fulfill its
statutory missions and maintain the continuous presence requirements of the
Naval Operations Concept.Consistent with current practice, these icebreakers are
singlecrewed and homeported in Seattle Waslingt

1 Applying crewing and home porting alternatives reduces the overall requirement
to four heavy and two medium icebreakers.This assessment of nowmaterial
solutions shows that the reduced number of icebreakers can be achieved by having all
vessels opeta with multiple crews and two of the heavy icebreakers homeporting in
the Southern Hemisphere.

Leasing was also considered as a nonmaterial solution. While there is no dispute that the

Coast Guardds pol ar i cebr eakedecisibiteasdquirei s i n need o
this capability through purchase of new vessels, reconstruction of existing ships, or

commercial lease of suitable vessels must be resolved to provide the best value to the

taxpayer. The mulimission nature of the Coast Guard mapwvle opportunities to

conduct some subset of its missions with non govermowned vessels. However,

serious consideration must be given to the fact that the inherently governmental missions

of the Coast Guard must be performed using governmened andperated vessels. An

interpretation of the national policy is needed to determine the resource level that best

supports the nationds interests.
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The existing icebreaker capacity, two inoperative heavy icebreakers and an operational
medium icebreaker, @s not represent a viable capability to the federal government. The
time needed to augment this capability is on the order of 10 years. At that point, around
2020, the heavy icebreaking capability bridging strategy expires.

At a July 27,U.50112%,comeariicng ndrerests in the Arct |
At mosphere, Fi sheries, and Coast Guard subcommi:t
Transportation Committee, the following exchange

SENATOR OLYMPIA J. SNOWE: On the high latitude spudio you agree with and
thos® | would like to also hear from you, Admiral Titley, as well, on these requirements
in terms of Coast Guard vessels as | understand it, they want td hguess, it was a
three medium ice breakers. Am in correct in saying?tidree medium ice breakers.

ADMIRAL ROBERT PAPP, COMMANDANT OF THE COAST GUARD: | agree with

the mission analysis and as you look at the requirements for the things that we might do up

ther e, if it is in the naturemed frthree hemavye st |, it
ice breakers and three medium ice breakers and then if you want a persistent presence up

there, it would requi@ and also doing things such as breaking out (inaudible) and other
responsibilities, then it would take up to a maximsisnheavy and four medium.

SNOWE: Right. Do you agree with that?

PAPP: I f we were to be charged with carrying
Those are the numbers that you would need to do it.

SNOWE: Admiral Titley, how would you respond feet high latitude study and has the
Navy conducted its own assessment of its capability?

REAR ADMIRAL DAVID TITLEY, OCEANORGRAPHER AND NAVIGATOR OF

THE NAVY: Ma 6 a m, we are in the process right

capabilities based assessmduait will be out in the summer of this year.

We are getting ready to finish tidathe Coast Guard has been a key component of the
Navybés task force on climate change, l'iteral
Operations set this up, that morning, wel lae Coast Guard invited as a member of our

executive steering committee.

So we have been working very closely with the Coast Guard, with the Department of
Homeland Security, and | think Admiral Pappgaid it best as far as the specific comments
on the hidp latitude study but we have been working very closely with the Coast &uard.

i der
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no'
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A JanuaryodO0Olther €£€Barptb| Guafidermhrteltak eD S Of fi ce
I nspect ort aGeerdertahle f ol | owi ng

The Coast Guard does not have the necessary budgetary control over its [polar] icebreakers,
nor does it have a sufficient number of icebreakers to accomplish its missions in the Polar
Regions. Currently, the Coast Guard has only one operational [pcédmieaker [i.e.,

Healy], making it necessary for the United States to contract with foreign nations to
perform scientific, logistical, and supply activities. Without the necessary budgetary
control and a sufficient number of icebreaking assets, the Cagsti ®vill not have the
capability to perform all of its missions, will lose critical icebreaking expertise, and may

55 United States Coast Guard High Latitude Region Mission Analysis Capstone Suduha®p10, pp. 113, 15.
56 Source: Transcript of hearing.
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be beholden to foreign nations to perform its statutory missions. The Coast Guard should
improve its strategic approach to ensure that st the longterm icebreaker capabilities
needed to support Coast Guard missions and other national interests in the Arctic and
Antarctic regions’

Regarding current polar icebreaking csapaabeisl i ti es
t he fnal:l owi
The Coast Guardds icebreaking refletablees are unlik
below] outlines the missions that Coast Guard is unable to meet in the Arctic with its
current icebreaking resources.

Arctic Missions Not Being Met
RequestingAgency Missions Not Being Met

United States Coast Guard 0 Fisheries enforcement in Berigga
to prevent foreign fishing in U.S.
waters and overfishing

0 Capability to conduct searemnd
rescue in Beaufort Sea foruise line
and natural resour@xploration ships

0 Future missions not anipated to
be met: 2010 ArctidVinter Science
Deployment

NASA Winter access to the Arctic to conduct
oceanography and study Arctic
currents and how they relate to
regional ice cover, climate, and

biology
NOAA and NSF Winter research
Department of Defense Assured access to idmpacted waters

through a persistent icebreaker
presence in the Arctic and Antaréfic

The rempdratt esl ¢sde foll owi ng:

Should the Coast Guard not obtain funding for new icebreakemsagr service life

extensions for its existing icebreakers with sufficient {eaek, the United States will have

no heavy icebreaking capability beyond 2020 and no polar icebreaking capability of any

kind by 2029. Without the continued use of icebregkdrs United States will lose its

ability to maintain a presence in the Polar Regio
ice operations will continue to diminish, and missions will continue to go utfmet.

57 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal
Upgrade, and Acquisition Progragm®1G-11-31, January 2011, p. 1 (Executive Summary). Report accessed September
21, 2011, abttps://www.oig.dhs.goassetWigmt/OIG_1131_Janll.pdf

58 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal
Upgrade, and Acquisition PrograrIG-11-31, January 2011, 9.
59 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal

Upgrade, and Acquisition Progragn®1G-11-31, January 2011, AO.
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Regarding cu
f

rent polfaor i g eltrfastaikd mny sksai poanbsi,| itthiee
states the I

r
ol Il owi ng:

The Coast Guard needs additional icebreakers to accomplish its missions in the Antarctic.

The Coast Guard has performed the McMurdo Station resupply in Antarctica for decades,

but with increasing difficulty in recendutyyears. The
icebreakergi.e., Polar StarandPolar Sed are at the end of their service lives, and have

become less reliable and increasingly costly to keep in setvice

In recent years, the CstaGuard has found that ice conditions in the Antarctic have become
more challenging for the resupply of McMurdo Station. The extreme ice conditions have
necessitated the use of foreign vessels to perform the McMurdoibreak

As ice conditions continu® change around the Antarctic, two icebreakers are needed for
the McMurdo breakn and resupply mission. Typically, one icebreaker performs the-break

in and the other remains on standby. Should the first ship become stuck in the ice or should
the ice beoo thick for one icebreaker to complete the mission, the Coast Guard deploys
the ship on standby. Since the Polar Sea and Polar Star are not currently in service, the
Coast Guard has no icebreakers capable of performing this migEientable below]
outlines the missions that will not be met without operational hely icebreakers.

Arctic Missions Not Being Met
Requesting Agency Missions Not Being Met

NSF Missions not anticipated to be met: 262011
Operation Deep FreeieMcMurdo Station
Resupply

Department of State Additional inspections of foreign facilities in
Antarctica to enforce the Antarctic Treaty and
ensure facilities® envir

The 1sepcoorntcl usi on and recommendations were as fo

Conclusion

With an aging fleet othree icebreakers, one operational and two beyond their intended 30
year service life, the Coast Guard is at a critical crossroads in its Polar Icebreaker
Maintenance, Upgrade, and Acquisition Program. It must clarify its mission requirements,
and if the carent mission requirements remain, the Coast Guard must determine the best
method for meeting these requirements in the short and long term.

Recommendations

We recommend that the Assistant Commandant for Marine Safety, Security, and
Stewardship:

Recommendaion #1: Request budgetary authority for the operation, maintenance, and
upgrade of its icebreakers.

Recommendation #21n coordination with the Department of Homeland Security, request
clarification from Congress to determine whether Arctic missions dhmiperformed by
Coast Guard assets or contracted vessels.

60 Department of Homeland Security, Office of Inspector Gengrdlbe Coast Guarddés Polar Il cebreal
Upgrade, and Acquisition Program®1G-11-31, January 2011p10-11.
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Recommendation #31n coordination with the Department of Homeland Security, request
clarification from Congress to determine whether Antarctic missions should be performed
by Coast Guard assets@antracted vessels.

Recommendation #4:Conduct the necessary analysis to determine whether the Coast
Guard should replace or perform serviife extensions on its two existing heagyty
icebreaking ships.

Recommendation #5:Request appropriations nesasy to meet mission requirements in
the Arctic and Antarctié!

The report states that

The Coast Guard concurred with all five of the recommendations and is initiating corrective
actions. We consider the recommendations open and unresolved. The Geadt
provided information on some of its ongoing projects that will address the program needs
identified in the report?

| YuYw4 628w UEUDEwll Ul EUET w" O00OPUUDOOW:

A May 2010 report from the U.S. Arctic Research
for Arctic r2e0skQaatcend ftolre 2f0®DI9I owi ng:

To have an effective Arctic research program, the United States must invest in human

capital, research platforms, and infrastructure, including new polar class icebreakers, and

sustained sea, air,rnd, spae, and social observing systemslhe Commission urges the

President and Congress to commit to®%replacing the

| YYAw- EUDPOOEOw1l Ul EUET w" OUOCEPOwW1l xOUU
A2007 National Res e alPohlacCeoturnecakl e r(SNRCn a e@hoangi ng
Assessment ,msfseds®d Noeéeds and uture n&eds for Ci

f
The study was required by report | anguage accomg
(H. R. /P436-323®Bhe study was completed in 2006 and

61 Department of Homeland Security, Office of Inspector Gen&ha,Coast@ ar dés Pol ar I cebreaker Mai
Upgrade, and Acquisition Progran®1G-11-31, January 2011, p21
62 Department of Homeland Security, Office of Inspector Gengralbe Coast Guarddés Polar Il cebreal

Upgrade, and Acquisition Progran®1G-11-31, January 2011, p31

63.S. Arctic Research CommissidReport on Goals and Olgjsves for Arctic Research 20€910, May 2010p. 4.
Accessed online December 5, 2011ht#ps://storage.googleapis.cargticgovstaticpublicationsgoals/
usarc_goals_200%0.pdf

64 National Research CouncRplar Icebreakers in a Changing World, An Assessment of U.S. N&adkington,
2007, 122 pp.

65H.R. 4567P.L. 108334 0of October 18, 2004. The related Senate bill #a8537 The Senate report & 2537
(S.Rept. 1082800f June 17, 2004tated the following:

The Committee expects the Commandant to enter into an arrangement with the National Academy
of Sciences to conduct a comprehensive study of the role of Coast Guard icebreakers in supporting
United States operatioms the Antarctic and the Arctic. The study should include different

scenarios for continuing those operations including service life extension or replacement of existing
Coast Guard icebreakers and alternative methods that do not use Coast Guard isefiteake

study should also address changes in the roles and missions of Coast Guard icebreakers in support
of future marine operations in the Arctic that may develop due to environmental change, including
the amount and kind of icebreaking support that beyequired in the future to support marine
operations in the Northern Sea Route and the Northwest Passage; the suitability of the Polar Class
icebreakers for these new roles; and appropriate changes in existing laws governing Coast Guard
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sources refer to the Tdhteu d yedea st thtehmedc addrddddomisNiRICn § egrod
recommendati ons:

Based on the current and future needs for icebreaking capabilities, the [study] committee

concludes that the nation continues to require a polar icebreaking fleet that includes a

minimum oft hr e e mul timi ssion ships [1'i ke the Coast
icebreakers] and one singteission [research] ship [like Palmer]. The committee finds that

although the demand for icebreaking capability is predicted to increase, a fleet of three

multimission and one singlmi ssi on i cebreakers can meet the na
icebreaking needs through the application of the latest technology, creative crewing

models, wise management of ice conditions, and more efficient use of the icebreaker fleet

ard other assets. The nation should immediately begin to program, design, and construct

two new polar icebreakers to replace the POLAR STAR and POLAR SEA.

Building only one new polar icebreaker is insufficient for several reasons. First, a single
ship cannobe in more than one location at a time. No matter how technologically advanced
or efficiently operated, a single polar icebreaker can operate in the polar regions for only a
portion of any year. An icebreaker requires regular maintenance and technpeat fugm
shipyards and industrial facilities, must reprovision regularly, and has to effect periodic
crew changeouts. A single icebreaker, therefore, could not meet any reasonable standard
of active and influential presence and reliableyéitaccess thoughout the polar regions.

A second consideration is the potential risk of failure in the harsh conditions of polar
operations. Despite their intrinsic robustness, damage and system failure are always a risk
and the U.S. fleet must have enough depth ¢wide backup assistance. Having only a
single icebreaker would necessarily require the ship to accept a more conservative
operating profile, avoiding more challenging ice conditions because reliable assistance
would not be available. A second capable ieaker, either operating elsewhere or in
homeport, would provide ensured backup assistance and allow for more robust operations
by the other ship.

From a strategic, longe¢erm perspective, two new Polar class icebreakers will far better
position the natioffior the increasing challenges emerging in both polar regions. A second
new ship would allow the U.S. Coast Guard to reestablish an active patrol presence in U.S.
waters north of Alaska to meet statutory responsibilities that will inevitably derive from
increased human activity, economic development, and environmental change. It would
allow response to emergencies such as seardiescue cases, pollution incidents, and
assistance to ships threatened with grounding or damage by ice. Moreover, a second new
ship will leverage the possibilities for simultaneous operations in widely disparate
geographic areas (e.g., concurrent operations in the Arctic and Antarctic), provide more
flexibility for conducting Antarctic logistics (as either the primary or the seagnship

for the McMurdo brealn), allow safer multipleship operations in the most demanding

ice conditions, and increase opportunities for international expeditions. Finallyfeontip
decision to build two new polar icebreakers will allow econoniieshe design and
construction process and provide a predictable cost reduction for the second ship

The [study] committee finds that both operations and maintenance of the polar icebreaker
fleet have been underfunded for many years, and the capahufitiee natios icebreaking

icebreaking opetans and the potential for new operating regimes. The study should be submitted
to the Committee no later than September 30, 2005.

The conference report dhR. 4567(H.Rept. 108774 of October 9, 20043tated the following:

As discussed in the Senate report and the Coast Guard authorization bill for fiscal year 2005, the
conferees require the Nati@mnAcademy of Sciences to study the role of Coast Guard icebreakers.

The earlier House report ¢hR. 4567(H.Rept. 108541 0f June 15, 2004) contained language directing a similar
report from the Coast Guard rather than the National Academies. (See the passage in the Hourdeepiwtheader
ilcebreaking. 0)
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fleet have diminished substantially. Deferred kiegn maintenance and failure to execute

a plan for replacement or refurbishment of the né&idoebreaking ships have placed
national interests in the polar regions at riBke nation needs the capability to operate in
both polar regions reliably and at will. Specifically, the committee recommends the
following:

1 The United States should continue to project an active and influential presence in the
Arctic to support its intests. This requires U.S. government polar icebreaking
capability to ensure yeaound access throughout the region.

1 The United States should continue to project an active and influential presence in the
Antarctic to support its interests. The natishould reliably control sufficient
icebreaking capability to break a channel into and ensure the maritime resupply of
McMurdo Station.

1 The United States should maintain leadership in polar research. This requires
icebreaking capability to provide accésghe deep Arctic and the io®vered waters
of the Antarctic.

1 National interests in the polar regions require that the United States immediately
program, budget, design, and construct two new polar icebreakers to be operated by
the U.S. Coast Guard.

1 To provide continuity of U.S. icebreaking capabilities, the POLAR SEA should remain
mission capable and the POLAR STAR should remain available for reactivation until
the new polar icebreakers enter service.

1 The U.S. Coast Guard should be provided sufitioperations and maintenance
budget to support an increased, regular, and influential presence in the Arctic. Other
agencies should reimburse incremental costs associated with directed mission tasking.

1 Polar icebreakers are essential instruments of bla8onal policy in the changing
polar regions. To ensure adequate national icebreaking capability into the future, a
Presidential Decision Directive should be issued to clearly align agency
responsibilities and budgetary authoritfés.

The Coast e@Guamd ZigOdBe t dhlaloy hdgu pPREr t eport, and that

Guafiéd working closely with interagency partners
pol ar policy that identifies broadclti 8. tihat e we $
ensure adequate maritime presence to further t he
u. S. nati onal interests in these regions should
Guard] capability anhhe r@ocautrxteatra ed ul hiieemfeinlt [sawi ng
those broad U.S. interests and priorities are ic
icebreaking fleet should Weé maintained in an ope

66 National Research CouncRplar Icebreakers in a Changing World, An Assessment of U.S. N&adkington,
2007, pp. 2.

67 Coast Guard point paper provided to CRS on February 12, 2008, and dated with the same dttitg} answers to
guestions from CRS concerning polar icebreaker modernization.
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AppendixC. / 2" WO WO EDOI

Thi s appemtds xa dodrietsi on al backgr ouPmSIC ipnrfoogrrnmaamt i on o
2U00EUVawlOi wruUOoE®RDI WHELHIIWRHEODUUDOOU
TabC-Ekshows requested andP®C op rdarg rdahmef wWGmdisnt g Guaarr dt

budget s@ibmimesicoand PECi pmniomftahnh eEXad0OnL ssi on t hr ouc
FY2@ ubmi ssi on.

Table C-1.Funding for Acquisition of New Polar Icebreaker Under FY2013  -FY2020
Budget Submissions

(millions of theryear dollars)

FY FY FY FY FY FY FY FY FY FY FY FY 5-year

Budget 13 14 15 16 17 18 19 20 21 22 23 24 total
FY13 8 120 380 270 82 860
FY14 2 8 100 20 100 230
FY15 6 4 100 20 100 230
FY16 4 10 2 100 50 166
FY17 150 O 50 150 430 780
FY18 19 50 150 430 300 949
FY19 750 125 385 345 200 1,805
FY20 35 nla nla nla n/a n/a

Source: Table prepared by CRS based on Co@stard FY2013-Y2@0 budget submissions.

Notes: For each line in the table, the first figure shown (e.g., $8 million in the case of the FY2013 budget) is the
amount of funding that was requested for that fiscal yAatual funding figures for FY20EX 20D are different.

The reductionvegpapr dogndmmgdf dDr a new p-ol ar i cebr
FY2016 budget suThambiCsappe@ar shownhawe bealn rel atec
reduction in the annual GAauquii,nigl®dneavterlusc tiino nt,h ea nQc
| mpr ove@&mlcsc untt hose budget s ubanbiCsesi Pmi ahatoi s
the release ofs tSheetldmiieri slt,r @v0aledn, t @ sddritdaisende ¢ t ,
annual fundiAlCkdbtevahs wepreteheot increased from tt
budget s u thnei bsrseiveaknedr.d b e, essentially, an unfunde
at an April 28, 2015, hearing on Coast Guard r es
At mosphere, Fi sheri es, and Coast Guard subcommi't

Tr antsaptoiron Committee, Ada&ormana nRlawmlt DU k urhfet ,Cotalsd
testified that

by reactivatingPolar Star, we have purchased up to 10 years of decision space to
recapitalize our icéreaking fleet. Two of those years have expired. And white
exploring several options to reconstitute our nalidfeet of icebreakers, | will need
topline relief[i.e., an increasejn my acquisition budget to make this requirement a
reality 5°

8 Prior to FY2019, the PC&I account was called the Acquisition, Construction, and Improvements (AC&I) account.
69 Source: Transcript of hearing.
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Table C-2.Funding in Procurement, Construction, and Improvements (  PC&l)
Account in FY2013 -FY2020 Budgets

(millions of dollars, rounded to nearest tenth)

Budget  FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24 Avg.

FY13 1,217.3 1,4295 1,6199 1,643.8 1,722.0 1,526.5
FY14 951.1 1,195.7 901.0 1,024.8 1,030.3 1,020.6
FY15 1,084.2 1,103.0 1,1289 1,180.4 1,228.7 1,145.0
FY16 1,017.3 1,125.3 1,255.7 1,201.0 1,294.6 1,178.8
FY17 1,136.8 1,259.6 1,339.9 1,560.5 1,840.8 1,427.5
FY18 1,203.7 1,360.9 1,602.7 1,810.6 1,687.5 1,533.1
FY19 1,886.8 1,473.0 1,679.8 1,555.5 1,698.5 1,658.8
FY20 1,234.7 n/a n/a n/a n/a n/a

Source: Table prepared by CRS based on Co@siard FY2013-Y2@®0 budget submissionBrior to FY2019,
the PC&I account was called the Acquisition, Construction, and Improvements (AC&l) account.

For additional discussion Rrfodturee mesrmstue ©dn gthreu d t
| mprovemritcc oUMppeneée BeDow are some additional
the budget submissions since the FY2013 submissi

%81 Yht w2UEOPUUDOO

ThAedmi ni sEk¥ adblluodngab mi ssi on i nitihaed edde sai gne wa mpdr 0j e
construction of a new polar icebreaker, and incl
acqui sitiomb@MHoeheugmopt (ahough to fully fund th
new polar icebreaker. (Any remaining needed func
perhaps also FY2019, -ywhairc hwiwedroew boefy arhde tFhYye2 Of1li3v eb
submission.) ThehastubDiiSs sainotni csitpaatteedd awar ding a c
shiwdi thin theophiexe. fiveg F¥E2A0E8) anfivitdokinng del i v

deca(die e. , by 2023) .

%81 YKwWw2UEOPUUDOO

The Admi @i Ftyr@&tlidomudget e ubymvaersifonn diemdgs cfeadr tah ne
icebreaker fTab®BBaD Md % Ilrieochuqti on from the figure
s ubmiodsbsuitonat edl t kat DHS anticipated awarding a c
fiwi t hin theopexe. follly F¥20§8) .

70U.S. Department of Homeland Seitys Annual Performace Report, Fiscal Years 202013 p. CGAC&I-40
(PDF page 1,777 of 3,134).

71 Department of Homeland Security, United States Coast GEiahl Year 2014 Congressional Justificatign CG
AC&I-32 (PDF page 204 of 403).
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%81 Yk w2 UEOPUUDOO

The Admi i Ftyr®&tliSomudget s ubymiasrs ifounn dmanign tfaoirn ead nfei
icebreaker @ab®B30 bmitl Idii@dn not state when a cons:
mi ght be awarded, creating urficertainty about t he

%8 Iy w2 UEOPUUDOO

The Admi i FtYyr®&tlibomudget submission, submitted 1t
reducegaeafri faanding for a new pol daab@®Béeabnr eaker fu
81% reduction from the figdaediagahe &iYQ@0n&t bsda

construction contract for the ship might be awar
of the® project

On pSee mber 1, 2015, the White House issued a fac
by President Obama indicating that the Administr
point over the past two yeagbr delfer rted Ry X,i th
this had been ’tThhaen gneedw!ltyo aFnYn200u2n0c.ed constructi on
a tywoar acceleration from the pr eviyoeuasrl yd eufneprurbal li
from the FY2018 @818 iampl| F&¥@0ild tbuelgEY submissi
states t t the Mdmini pt aani og Wikl cahs®dructi on
beyond t one that the Obama Administration prc

a
e

On Januartyhd3Co29tl6Guarilnaemoedcead hdlad an i ndus

PSC pr,ogrodblyo weodn e mebeettiwniegesn t he @oaspeGuawvd and

shipbuil ders ,anadasthtae t Godsotg g@uanargd marf lbet t hesear cl

h
h

72 Departmenbf Homeland Securitynited States Coast Gualiscal Year 2015, Congressional Justificatign CG
AC&I-42 (PDF page 196 of 474).

73 Department of Homeland Securitynited States Coast Guaiiscal Year 2016 Congressional Justificatign CG
AC&I-36 (PDF page 202 of 518).

“The White Ho uPRresidentfDBama AnnoBrites &léw Investments to Enhance Safety and Security in the

Changing Arctic 6 September 1, 2015, ratpsehewsvsvieitdhouSeegpiitepresboffice/ 2, 2015, at
20150901 fact-sheetpresidertobamaannouncesiewinvestmentenhancesafetyand Regarding icebreakers, the

fact steet states the following:

Accelerating the acquisition of new Coast Guard icebreakergfter World War Il, the United
States Coast Guard had seven icebreakers in it8 ffeat under the U.S. Navy and three under the
U.S. Coast Guard. Today, the United States technically has three icebreakers iditlfieeter

the command of the U.S.0@st Guard. However, when age and reliability are taken into account,
the fleet is down to the equivalent of two fully functional icebreakers and only one-tiegvy
icebreaker. Russia, on the other hand, has forty icebreakers and another eleven plamferd or
construction.

The growth of human activity in the Arctic region will require highly engaged stewardship to
maintain the open seas necessary for global commerce and scientific research, allow for search and
rescue activities, and provide for regiopabhce and stability. Accordingly, meeting these

challenges requires the United States to develop and maintain capacity foyyehaccess to

greater expanses within polar regions.

That is why the Administration will propose to accelerate acquisiti@replacement heavy

icebreaker to 2020 from 2022, begin planning for construction of additional icebreakers, and call on
Congress to work with the Administration to provide sufficient resources to fund these critical
investments. These heavy icebreakeitsemsure that the United States can meet our national
interests, protect and manage our natural resources, and strengthen our international, state, local,
and tribal relationships.
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prog?Tahne. i ndustry day was hel-dmoe Maechnyd8, b20 we
t he Coast Guard and industr y31lo,f fwictihalisn dwesrter ys cfhee
be submitted to the €oast Guard by April 5, 201¢

%8| YREQPUUDOO
The Coa&Gt pGowupowmded FY28&150u dgpérioicouergeuneesntdr faundi ng

new pol ar. iThebrfeaglere of $150 million included $
|l ine of t he ACcoguwits iGuiaond] mBoovyemeat isoff AC&hJ accou
milliwa tmhedded in the personnel affBhenanagement
Coast GGUarrkdYR2 D 2 1y efairveCapi t al l nvesameaot aPl ah $T8E
mi |l | powmcium e mefndar hewdpogar i cebabdlakklesr . $1A50 shown i
million requestddaef dr rBEY2 @iad owur ¢ merndegmieenshtddodi g

(nojust projected for a future fiscal year) for

%81 YhWw2 UEOPUUDOO

The Coa®t pGwpowmded FY2018 budpebcueqgmefadreiau 8 d B n i
new polar icebreaker and inclyvethepeni ¢-dtRY2@18 $9 ¢
FY2022. The Coast Guard states that

This request supports activities to complete and release a Request for Proposal (RFP) for
Detail Design and Construction in FY 2018. Specifically, this funding supports program
wide activities including pen water and ice tank model testing; review of Industry Studies
contract deliverables; Integrated Program Office (IPO) and Ship Design Team (SDT)
support; logistics and integration development for government furnished information and
equipment; and add@hal modeling efforts to inform the evaluation and source selection
process for the Detail Design & Construction RFP....

Currently, the Program is maturing the system specification, developing the RFP for Detail
Design & Construction, and completing re@ar documentation to transition to the

i Obt ai nplanped farsea&ly FY 2018. In July 2016, the Coast Guard established an
Integrated Program Office with the Navy to continue efforts to accelerate the construction
timeline and leverage the expertis@ drest practices from shipbuilding programs in both
services. Based on this collaboration and lessons learned by the Navy, the Program was
able to significantly mature the acquisition approach with the incorporation of Industry
Studies to identify solutisto minimize cost, schedule, production and technology risks.
Industry Studies are focusing on leveraging industry perspectives, existing vessel designs,
and use of mature technology to inform the iterative development of the Heavy Polar
Icebreaker systes peci fi cati on. Future AObtaind phase act
contract for Detail Design & Construction for the heavy polar icebredker.

S AUSCG Polar Class Icebreaker Replacement Prggram a ¢ ¢ e s s e2016,Jathtipay/awwyfbo Ydbihdexz=
opportunity&modeformé&id=a778c49349¢c443d2658666e19cc100&mhecore&tabmodetist& =.

“fiHeavy Polar I cebreaker I ndustry Enrhtpa/gvevmscomil/ Acti vities, 0
ACQUISITION/icebreakethdustry_Day 031816.asp

7" Departmehof Homeland Security/nited States Coast Guaiiscal Year 2017 Congressional Justificatiqp.
CG-AC&I-28 and CGAC&I-47 (PDF pages 170 and 189 of 407).

78 Department of Homeland Security, U.S. Coast Guaistal Year 2018 Congressional Justificatiamdated but
released May 2017, pAC&I-50and AC&I-51.
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%81 YUNwWw2UEOPUUDOO

The Coa®t pGowpowmded FY20175m dddgetn rienq wpeasotcaud edne n t
t PeSC preamd aidac Itwdeal of $1, 8% ami Ipleir@ o do Wwerr2 0tlh e

FY2®PRhe requ@e®itl | i on for wase & SlCatpag oghamge t o t he
budget that is notFYROHUE{dretdi fi inc £Ltolesdsn vWaaa dent s
printed prior to the change. I n those earlier dc
FY2019 shows as $30 million rather than $750 mil
in the GpaBC€C&IGuacdount wasniddriroens dfearsghi rmehlaf & 20
$1,886.8 miTdhCeZzn shown i n

%81 Yl Yw2UEOPUUDOO

The Coa®t pGwpowmded FY2020 budget requests $35 mil
PSC program, which i s esougyR2 0t2d0 cgoowaarr ntnteen t P $C opgr
management costs.
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Appendix D. %UOCEDOT w+"l o/( W wbEOOW O U

This appendi x presents addiottihen Llo a@its Gwsagidon of
Procure@emstructi onpPC&hd ldiogoanements (

YI UYDI P

The Coast Guard hasPCt&d s taicfcioaaditt ladtialf luireame tg oo tf $ Fa. b2
billiodt paeprp rycrexairmat e average annual funding | eve
FY2015, and FY2016 buddgeatC-28wbonuilsds inmankse, ias dsihfadwnc
fund various Coast Guard acquisition projects, i
i mprovements to Coast Guard shore |iOtahdmei ons.
Pat r ol QRuQatterasn (eventual ®Irfateaof ORO @est syeracughl

million, procuringPGccORGs pér apeat A4 dnl l i on
year would | eave about $200 thRE€&flounn dteod $400 mi | |
progr ams.

SinceC@ad4?, Guamave Elidaen ags more regul arly what tF
infregeamyégrsn that exedbéutviamrg otutse aCaaistsi Gu aornd p
and on a ti mely BQG&hicsc onwonutl dt or ebgeu ifruendtende i n comi n
about $2 billion per year. Statements from Coast
someti mes put this figure as high as about $2.5

AUPOT wr BAWHOGEDOT w+1 YPEUwWE QUWE@&YH OV U] w
%UOOEDOT w+l1 Yl OU

In assessing future funding | evels for executi ve
or predict that the figure in coming years wil/l
years. Whi leen tthed sofmearhaldytci cal and planning valu
Guard, which goes through periods with | ess acqgl
more acquisition of major platforms, thbes appr oc
forPC&lkccount .

More important, in refatitan etgouasa idrt@aicrhi nogg Qoonvger

including the preservation and use of congressic
assumes or predilcesveltdhawi flutmweeemulinagdi magst fundin

artificially narrow view of congressional optior
Congress of agency in the exercise of its consti
themposition of federal spending.

/| EU0w" OE

UUw&UEUEwW2U0EUI ObpUOED EOWYIWLIT @
At an Octob 4
M t

er , 2011 rheaejacgr nagc @wi gihtei cCro aprt o dGrualr
Guard and ar i i me Transport aotritoant isounb caonndmiltntferea sc
Committee, the following exchange occurred:

" Prior to FY2019, the PC&I account was called the Acquisition, Construction, and Improvements (AC&I) account.

80 For more on the OPC program, €8RS Report R4256Coast Guard Cutter Procurement: Background and Issues
for Congressby Ronald O'Rourke
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REPRESENATIVE FRANK LOBIONDO:

Can you give us your take on what percentage of value must be invested each year to
maintain current levels of effort and to allow the Coast Guard iy @drry out its

missions?

ADMIRAL ROBERT J. PAPP, COMMANDANT OF THE COAST GUARD:

| think I can, Mr. Chairman. Actually, in discussions and looking at our bédget d | 6 | |

give you rough numbers here, what we do now is we have to live within the constraints

that wedbve been averaging about $1.4 billion in a
I f you |l ook at our complete portfolio, the things

shore infrastructure that needs to be taken care of, when you look at renovasimgtbeir

icebreakers and other ships and aircraft that we
that it would really take close to about $2.5 billion a year, if we were to do all the things

that we would like to do to sustain our capital plant.

So | 6lm ausdny other head of any other agency here

given a top line and we have to make choices and tradeoffs and basically, my tradeoffs boil

down to sustaining frontline operatheons bal ancin

Coast Guard and thereo6s where the b¥%eak is and wh
An April 18, s2@it2d bhegfeht owi ng:

If the Coast Guard capital expenditure budget remains unchanged at less than $1.5 billion
annually in the comingears, it will result in a service in possession of only 70 percent of
the assets it possesses today, said Coast Guard Rear Adm. Mark Butt.

Butt, who spoke April 17 [2012] at [a] panel [discussion] during the Navy League Sea Air
Space conference in Natididarbor, Md., echoed Coast Guard Commandant Robert Papp
in stating that the service really needs around $2.5 billion annually for procur&ment.

At a May 9, 2012, hizapiogooseadth¥2Cbashudgatr dbef o
Security soubctohnemiStetneagt e Appropriati oMé& eCommittee
gone on record saying that | think the Coast Gue
procur emegntt of wnddftaopy tdaol ipzreoped® recapitalizati on.

At a Mag, l1healDhg o tpheopOsaedt FPRDrldd budget bef

Security Subcommittee of the Senate Appropriatioc
foll owing regarding the difference between havir
$1.5 billi oRCg&dercoyenar: in the

81 Source: Transcript of hearing.

82David Perera, fAThe EiereceldmeldddSaauriy.chmspril 88h201i2,rad¢céssed July 20,
2012, atttp://www.fiercehomelandsecurity.costérycoastguardshrinking201204-18.

83 Source: transcript of hearing. Papp may have been referrnegntarkshe madeo the press before giving his annual

state of the Coast Guard speech on February 23, ROWBjchreportedly stated that the Coast Guard would require

about $2 billion per gar inprocurement fundingp fully replace its current asse(SeeAd am Benson, @ACoast Gua
Cut backs Wi |l | NerwishtBullatip Bebrdary 230 20K, adcessed May 31, 2012, at
http://www.norwichbulletin.com#113849214 X oastGuardcutbackswill -cost1-000jobs See al so fACoast Guar
Leader Cal | s NilitaryFedicomdg-ebBiary 24,2018, accessed May 31, 2@12,
http://militaryfeed.condoastguardleadercallsfor-moreships5/;, Associ ated Press, fACoast Guard
f or Ne wTh&bg.cpngvaroh 10, 2012, accessed May 31, 2Gitatp://www.thelog.conBNW/Article/Coast
GuardCommandanCallsfor-New-Shipsto-ReplaceAging-Fleet Mi ckey McCart erGive@Go@astngr ess Poi
Guard More Money ThanHSedgyugVayl6, @012, accessedMayp3Q, P2, 0
http://www.hstoday.u$bdcusedtopicstustomsimmigrationsingle-article-pagetongresspoisedto-give-coastguard
moremoneythanrequestedor-fy-2013.html) See al so Al nterview, Adm. Robert Papp,
C o mma n dDefense,NewdNovember 11, 2013: 30.
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Well, Madam Chairman, $500 millidna half a billion dollar8 is real money for the
Coast Guard. So, clearly, we had $1.5 billion in the [FY]13 budget. It doesn't get everything
I would like, but ity it gave us a god start, and it sustained a number of projects that are
very important to us.

When we go down to the $1 billion level this year, it gets my highest priorities in there, but
we have to either terminate or reduce to minimum order quantities for all theootfexts
that we have going.

If we're going to stay with our program of record, things that have been documented that
we need for our service, we're going to have to just stretch everything out to the right. And
when we do that, you cannot order in eaoimorder quantities. It defers the purchase.
Ship builders, aircraft compani&ghey have to figure in their costs, and it inevitably raises
the cost when you're ordering them in smaller quantities and pushing it off to the right.

Plus, it almost createsdeath spiral for the Coast Guard because we are forced to sustain
older assets older ships and older aircraftwhich ultimately cost us more money, so it
eats into our operating funds, as well, as we try to sustain these older things.

So, we'll do the bestre can within the budget. And the president and the secretary have
addressed my highest priorities, and we'll just continue to go éndhean annual basis
seeing what we can wedge into the budget to keep the other project§going.

a Mar charliz2ng 2@ 4t, ibeh pC wap0ts e@u aFrYR 015 budget bef

Homel and Security subcommittee of thetkdoesle Appr

t he

At

foll owing:

Well, thatés what we've been-yearplanuthegdml ng wi t h, as
investment plan, is showing how we are able to do that. And it will be a challenge,

particularly if it sticks at around $1 billion [per year]. As I've said publicly, and actually, |

said we could probabdyI've stated publicly before that we could prblyaconstruct

comfortably at about 1.5 billion [dollars] a year. But if we were to take care of all the Coast

Guardbdés projects that are out there, including sh
care of the Yemen [sic: inland] waters is approagtiO years of age, as well, but | have

no replacement plan in sight for them because we simply can't afford it. Plus, we need at

some point to build a polar icebreaker. Darn tough to do all that stuff when you're pushing

down closer to 1 billion [dollarper year], instead of 2 billion [dollars per year].

As | said, we could fit most of that in at about the 1.5 billion [dollars per year] level, but
the projections don't call for that. So we are scrubbing the numbers as best®we can.

a Mar charidng 2dm 5t, beh pC waxp0ts e@u aFrYR 016 budget bef

Homel and Security subcommittee of the House Appr

Zuk

unft, Adnmucde sPsaprp as Commasntdaatnetd otfh et hfeo | d coawsitr

| look back to betteyears in our acquisition budget when we hadaa acquisition budget

ofd of $1.5 billion. That allows me to move these programs along at a much more rapid

pace and, the quicker | can build these atraté production, the less cost it is in the long

runaswe |l | . But thereds an urgent need for me to be
timely and also in an affordable manner. But to at least have a reliable and a predictable

acquisition budget would make our work in the Coast Guard much easier. But when w

see variances &fof 30, 40% over a period of three or four years, and not knowing what

the Budget Control Act may have in store for us going on, yes, we are treading water now

84 Transcript of hearing. The remarks were made in response to a question from Sen. Mary Landrieu.
85 Transcript of hearing.
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but any further reductions, and now | &rham beyond asking for help. We aeking on
waters®

April 1Bep20thet aAn@admpiansgi s added)

[Then]Coast Guard Commandant Adm. Paul Zukunft on Wednesday [April 12] said that
for the Coast Guard to sustain its recapitalization plans and operations the seedsea

$2 billion annual acquisition budget that grows modestly overtime to keep pace with
inflation.

The Coast Guard needs a fipredictabl e, reliableo
need 5 percent annual growth to our operations and maintenandd)O&account s, 0O

Zukunft told reporters at a Defense Writers Group breakfast. Inflation will clip 2 to 3

percent from that, but fAat 5 percent or so it put

Sso you can execute, so ®ou can build the force, o
n interview publZiuskhuendh ¢o s @l ddmmh ehsgi 2 0ddde d)

We cannot be more relevant than we are now. But what we need is predictable funding.

We have been in over 16 continuing resolutions since 2010. | need stable andbtepeata

funding. An acquisition budget with a floor of $2 billion. Our operating expenses as |

said, theydve been funded below the Budget Contro
5 percent annualized growth over the next five years and beyond tgrstaittg some of

this capability back.

But more importantly, we [need] more predictable, more reliable funding so we can execute
what we need to do to carry out ®8the business of t

86 Transcript of hearing. The remarks were made in response to a question from Rejulberson

87Cal vi n BZukusfewakte$ Billiofi Baseline Acquisition Budget; Sustained Growth In O&M Funding
Defense DailyApril 13, 2017: 1.

887§ | | hiervieavr Adm. Pdul Zukunfbemands Coast GuaRkespect Defense Newslune 1, 2017.
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This appenailxr ipafovdidsessussGBolGrefaitt hak’®asastceBGuande

The Coa®Gt cGuamrdat Great Lakes icebreaker fl eet C
T one heavyd Maccekbi (nesbw3Bor) , feoo24 G hi p di spl acing 3,
tons;

T si xfbobBdgl aseakeealygr t ugs di splacing 662 tons e

T t wo f2028bt nicdearss seagoing buoy tenders displaci
each that have a |®ght icebreaking capabilit

v

Al t hMagkiimaweferred to as &ehiemgvtyhii sseilbmestandgrea ¢ it
used in the contextdoMackiGrmavinutbhkbeargeebapsdkhag r

icebreaking capability t hdavmactkhiveoaeldi dj hrt oto,t hfead we\he Iy
gualify as a heavy polar icebreaker, as it is mt
than a heavy®polar icebreaker.

Coast Guard officials have stated that they do r
icehkers as -aear mrgequi siewron need. I n support of
capabilities of the current Great Makkisndw ebr ealk
(which entered service in 2dd0r6e ,o rb etehaek ciacgd t 11 g s e x
that is designed to a®dnd5C@prpadwa Goneahelakesrvic
icebreaking capabilities. A 2016 Coast Guard rep

mi ssi @danhetfaokl owi ng:

The current mi of heavy and medium [Great Lakes] icebreakers is capable of managing
priorities and requests for icebreaking in Tier 1 and 2 waterways. When a severe ice season
stresses Coast Guard asset capabilities, the existing agreement and partnership with Canada
fills the capability gap and brings in extra hedsgbreakng resources to manage the ice....

[T]he 2014 and 2015 ice seasons were-g&4r anomaly, consuming almost twice as many
cutter resource hours as in any other year since 2005.

¥This appendi x i s ada pGreatdakbslogbreakens eo ns edfieRSnTesdnmonyi t | ed i
TE10030,Icebreaker Acquisition and the Need for a National Maritime StrategyRonald O'Rourk

VSource: U. S .Nintb 6oast Guar® DistrictdJnitsoi accessed November 19, 2018, at
https://www.atlanticarea.uscg.mil/Atlantirea/UnitgDistrict-9/Ninth-District-Units/. A total of 10 cutters are

assigned to the Ninth District, which is responsible forGheat Lakes, the Saint Lawrence Seaveay parts of the

surrounding state§he tenth cutter assigned to the Ninth District is afb@® inland buoy tender whose primary

missions do not include icebreaking.

9% At continuous speeds of 3 knokdackinawcan break ice up to 32 inches thick, the-td@ icebreaking tugs can
break ice up to 22 inches thick, and the-228t seagoing buoy telers can break ice up to 14 inches thick.

2As discussed earlier in this r epodtheopetatiogaPolainStasand Guar dos t w
the nonoperationdPolar Seaare 399 feet long and displace about 13,200 tons Patdr. Starcan break ice up to six

feet (72 inches) thick at a continuous speed of 3 knots. The Coast Guard stditleckirawis equivalent to the

Canadian Coast Guard stBamuel Risleya Great Lakesomeported icebreaker and buoy tender that Canada

classifies as light icebreaker in a comparison conducted across its entire icebreaking fleet, including its Arctic

icebreakers.|.S. Coast Guard;reat Lakes Icebreaking Mission Analysis, Fiscal Year 2016 Report to Congress

August 30, 2016p. 5.)

BFor more on this service | ifla-Seevica\essa SustainmenvRrdgraim see U. S. Co.
accessed November 19, 2018htps://www.dcms.uscg.mil/Oudrganization/Assistantommandanfor-
AcquisitionsCG-9/Programs/SurfaeBrograms/IrServiceVesselSustainmenProgram/
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The Coast Guard caatreliably predict the economic impact of maintaining a single heavy
Great Lakes icebreaker. Additionally, given the extreme conditions when ice coverage
exceeds 90 percent, it is not clear that shipping delays would be significantly mitigated by
an incrase in icebreaking capability. Delays can be associated with several factors such as
slow transit speeds, availability of pilots, and simultaneous and competing demand signals
for icebreaking services across the Great L&kes.

The Coa&t pGsawtidtchrstraantdi ng, some Members of Congr
expressed interest in the psosGriebitl iLtayk ecsf ibcoelbsrteear
by procuring a second icebreakerMadkihnazwpabilit:i
Inéeer in this option was-2r0eli4n fagdclesd) 1bdyh it chhe fwe antt ve
particularly high | evel s®Tohfe iccoemntiotvteerea gree poonr tt hlea
reqguiringuohedaltoast Guard repofttho¥Congeesgsti :
Anot her examBRl0e difrsatndkeecltd Binondo Coast Guard Aut ho
(S. /R.410.-2 8AAf5 December wih,i tZhCels& at eewi ng:

SEC. 820. Great Lakes icebreaker acquisition.

(a) Icebreaking on the Great Lalé&d-or fiscal years 2018 and 2019, the Commandant of

the Coast Guard may use funds made abiilpursuant to section 4902 of title 14, United
States Code, as amended by this Act, for the construction of an icebreaker that is at least
as capable as the Coast Guard Cutter Mackinaw to enhance icebreaking capacity on the
Great Lakes.

(b) Acquisition gan.d Not later than 45 days after the date of enactment of this Act, the
Commandant shall submit a plan to the Committee on Commerce, Science, and
Transportation of the Senate and the Committee on Transportation and Infrastructure of

94 U.S. Coast Guardzreat Lakes Icebreaking Missi@dmalysis, Fiscal Year 2016 Report to Congréssgust 30,
2016 p. 11. The report was required 8yRept. 114680 f June 18, 2015, the Senate Appropr
repat onS. 1619 the Department of Homeland Security Appropriations Bill, 2016 (see page 75).

9 Although interest in procuring a second heavy Great Lakes icebreaker was reinforogidl leyéis of ice coverage

in the winters of 2012014 and 2012015, interest in Congress in procuring such a ship dates back further than 2013.
See, for exampléy.R. 17470f the 111" Congress, thG&reat Lakes Icebreaker Replacement, Adtich was introduced

on March 26, 2009, reported by tBemmittee on Transportation and InfrastructomeApril 21, 2009 id.Rept. 111

81), and agreed to by the House by voice vote on April 27, 2009. A similaBblll)24 was introduced in the Senate

on May 12, 2009.

9% S.Rept. 11468 stated the following:
GREAT LAKES ICEBREAKING CAPACITY

The Coast Guard is required by law to maintain a heavy icebreaking capability on the Great Lakes

to assisin keeping channels and harbors open to navigation in response to the reasonable demands
of commerce to meet the winter shipping needs of industry. The Committee is concerned that the
Coast Guard does not possess adequate capacity to meet its staggongd icebreaking mission

on the Great Lakes, with negative consequences to the regional and national economy as well as to
the safety of | ocal communities. While the Committee f
Life Extension Project for its n@vessel 146oot icebreaking tugs as part of theJervice Vessel
Sustainment Program, it notes that additional assets may be necessary to successfully operate in the
heavy ice conditions often experienced by the Great Lakes. The Committee directash€@uod

to undertake an updated mission analysis study to determine the assets necessary to effectively
carry out its icebreaking requirements on the Great Lakes, including consideration of a second

heavy icebreaker for the Great Lakes, consistent Witcapabilities of the Mackinaw. The

updated mission analysis should factor in recent historically high levels of ice coverage and the
economic costs of reduced Great Lakes shipping associated with maintaining only one heavy
icebreaker. The updated missiamalysis shall be submitted to the Committee not later than 180

days after the date of enactment of this act. (Page 75)
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the House of Represatives for acquiring an icebreaker described in subsections (a) and
(b). Such plan shall include

(1) the details and schedule of the acquisition activities to be completed; and

(2) a description of how the funding for Coast Guard acquisition, constyuciad
improvements that was appropriated under the Consolidated Appropriations Act, 2017
(Public Law 11531) will be allocated to support the acquisition activities referred to in
paragraph (1y7

An examination ofMgaolicudeeneNaticosalsts $ocence Foun
capabl e r®islkwnlrioegusbicpanographic research ships |
OPCs suggesMasc kti-hknhazw d hewvy Great Lakes icebreake
mi ght have atndecstigomn anadstcomst ween $175 million a
its exact capabilities a%hTdh e hdee saicggnu i psGrttciomrn safr att

97n addition, Section 819 &. 140P.L. 115282 states the following:
SEC. 819. Acquisition plan for inland waterway and river tenders andlasy icebreakers.

(a) Acquisition plard Not later than 270 days after the date of thecement of this Act, the
Commandant of the Coast Guard shall submit to the Committee on Commerce, Science, and
Transportation of the Senate and the Committee on Transportation and Infrastructure of the House
of Representatives a plan to replace or extbedife of the Coast Guard fleet of inland waterway

and river tenders, and the Belass icebreakers.

(b) Content®) The plan under subsection (a) shall incidide
(1) an analysis of the work required to extend the life of vessels described in subggrtion

(2) recommendations for which, if any, such vessels it is cost effective to undertakdife ship
extension or enhanced maintenance program;

(3) an analysis of the aids to navigation program to determine if advances in navigation technology
may reducéhe needs for physical aids to navigation;

(4) recommendations for changes to physical aids to navigation and the distribution of such aids
that reduce the need for the acquisition of vessels to replace the vessels described in subsection (a);

(5) a schedle for the acquisition of vessels to replace the vessels described in subsection (a),
including the date on which the first vessel will be delivered;

(6) the date such acquisition will be complete;

(7) a description of the order and location of replacemessels;

(8) an estimate of the cost per vessel and of the total cost of the acquisition program of record; and
(9) an analysis of whether existing vessels can be used.

98 Source: CRS analysis of cost per weightNtackinaw(adjusted for inflation)Sikuiag, new NOAA oceanographic
research ships now being procured, and OPCs.

Some press reports in 2015 and 2016 cited a cost of about $200 million for a new heavy Great Lakes icebreaker. (See,

for exampl e, Tewdcdire&kprdontigelGeeat | akeis AlFaNyomCertain Detroit Free Press

August FrpozerZ@ninmbBrge: Gieat Lakddusinessedleed aNewIcebreaker Bittsburgh PosGazette

August 17, 2 0 1 Ball fofTAocticticeb& pkar€oylt Hurt GreafiLakes Detroit Free PressSeptember

1, 2015; Bob GtharizesNew|deltenkegfor Sreat Lakkesbimes Herald (Port Huron, M))February

3, 2 DaskéqrceCalls Anew forMore Great LakekcebreakersSecond PoeSizedLock, Brofessional Mariner

February 17, 2016 [the article states that it presentexi®f a news release from the Greakés Maritime Task

Force]l].) An opinion column in 2016 IstintereCdeatdakdShigpng e of $240
Necessary®Sandusky Rygster, February 18, 2016.)

The Great Lakes Mariti me Task waofoundedin 1892 indaledoa®@hiozcat i on t hat
promote waterborne commerce and related industries on the GreabLakes e e Gr eat Lakes Mari ti me T
A AbtouUs, 0 accessed tpMwevnmdngfrorg/2o64t stafedid is annualtreport for 2017 that a

second heavy Gr eiaprojetten ko eost $240 reilbon®@0a{kAanual Report of Greatkes

Maritime Task ForcePDF page 3 of 6, accessed November 26, 2018tpat/www.glmtf.org/wp
content/uploads/2018/05/20BhnuatReport.pdf) The same figureistcied i n t he organizationés ann
2016. The organizationés annual report for 2015 cited a fi
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mi ght beMaedHisoewiigh or the design of esdme ot her

be used as the parent design. Depending on the ¢
selected to build the ship, the construction tir
|l ess than that of a new heavy polar icebreaker

UUI OUw( O OUOEUDOO

Ronald O'Rourke
Specialist in Naval Affairs
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